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GLOSSARY OF TERMS* 

Actinide: Any element in a series of elements of increasing atomic numbers beginning with 
actinium (89) or thorium (90) and ending with lawrencium (103). 

Adsorption: The assimilation of gas, vapor, or dissolved matter by the surface of a solid or 
liquid. 

As Low As Reasonably Achievable (ALARA): An approach to radiation protection to control 
or manage exposures (both individual and collective to the work force and the general public) 
and releases of radioactive material to the environment as low as social, technical, economic, 
practical, and public policy considerations permit. 

Background Radiation: The energy field produced by the decay of all naturally occurring and 
some artificially produced radioactive materials and by the nuclear reactions taking place in the 
sun and all other stars. Background radiation varies with location and time; it can never be 
reduced to zero. 

Blanket Assembly: Depleted uranium fuel located in the outer core regions of the EBR-11 
reactor. The blanket fuel is not used for power production. 

Burnup: The percentage of heavy metal atoms fissioned or the thermal energy produced per 
mass of fuel (usually measured in Megawatt days per tonne, MWd/t). 

Cladding: The material which encases the nuclear fuel, reducing the risk of radioactive materials 
leaking from the fuel. 

Committed Effective Dose Equivalent (CEDE): The sum of the products of absorbed 
radiation dose and appropriate factors to account for differences in biological effects caused by 
the quality of radiation and its distribution in the body of a reference human being. The unit of 
the effective dose equivalent is the roentgen equivalent man (rem). 

Criticality: A self sustained nuclear chain reaction resulting from fissionable material of 
sufficient mass in a particular geometry. 

Curie: The basic unit used to describe the radioactivity in any material. 

• The definitions for the "Glossary of Terms" were taken in part from: (1) U.S. Department of 
Energy "Programmatic Spent Nuclear Fuel Management and Idaho National Engineering 
Laboratory Environmental Restoration and Waste Management Programs Final Environmental 
Impact Statement," DOE/EIS-0203-F, April 1995; (2) The American Heritage Dictionary; 
(3) The Health Physics and Radiological Health Handbook (by Shleien); ( 4) Basic Radiation 
Protection Technology (2nd Edition by Daniel A. Gollnick); and (5) Nuclear Waste Policy Act, 
as appropriate. 
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Design Basis Accident: Accidents that are postulated for the purpose of establishing 
requirements for safety of significant structures, systems, components, and equipment. 

Depleted Uranium: Uranium with a smaller percentage ofuranium-235 than the 0.7 percent 
found in natural uranium. It is a byproduct of the uranium enrichment process, during which 
uranium-235 is collected from one batch of uranium, thereby depleting it, and added to another 
batch to increase its concentration ofuranium-235. 

Driver Assembly: Enriched uranium metal fuel used for power production in the EBR-II 
reactor. 

Electrometallurgical Treatment: A technique to collect, concentrate, and immobilize fission 
products and transuranic elements from metallic spent nuclear fuel by removing the uranium in 
the spent fuel with an electrochemical cell. The treatment alters the chemical and physical nature 
of spent nuclear fuel to reduce its toxicity, volume, and mobility to render it amendable to 
transport, storage, or disposal. 

Enriched Uranium: Uranium that has greater amounts of the fissionable isotope uranium-235 
than occurs naturally. Naturally occurring uranium is 0.7% uranium-235 and 99.3% 
uranium-238. 

Environmental Monitoring: The process of sampling and analysis of environmental media (air, 
water, plants) in and around a facility being monitored for the purpose of a) confirming 
compliance with performance objectives, and b) early detection of any contamination entering 
the environment to facilitate timely remedial action. 

Fertile Material: A fissionable material capable of undergoing nuclear transformation to 
become a fissile material. For example, uranium-238 is a fertile material for plutonium-239 
production. 

Fissile Material: Any material readily fissionable by thermal (slow) neutrons. The three 
primary fissile materials are uranium-233, uranium-235, and plutonium-239. 

Fission: The spiitting of the nucleus into at least two other nuclei and the release of a relatively 
large amount of energy. Two or three neutrons are usually released during this type of 
transformation. 

Fission Gases: Those fission products that exist in a gaseous state. Primarily noble (inactive or 
inert) gases (krypton and xenon). 

Fission Products: The nuclei (fission fragments) formed by the fission of fissionable material, 
plus the nuclides formed by the fission fragments' radioactive decay. Fission products include a 
wide range of common elements (such as iodine, cesium, and strontium). 

Fissionable Material: Any material capable of undergoing nuclear fission. 
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Glass Frit: A sand-like material from which glass is made. 

Greater Than Class C Waste (DOE Special Class Waste): Low-level waste containing 
radionuclide concentrations that exceed Nuclear Regulatory Commission limits for Class C low
level radioactive waste as defined in I 0 CFR 61.55. 

Groundwater: Generally, all water contained in the ground; water below the water table 
available to freely enter wells. 

High-Efficiency Particulate-Air (HEP A) Filter: A disposable filter having a minimum 
removal efficiency of99.97% for 0.3 micron particles, used to limit the potential release of 
radioactive particles to the atmosphere. 

High-Enriched Uranium (HEU): Uranium with an isotopic content ofU-235 of20% or 
greater. 

High-Level Radioactive Waste: High-level radioactive waste is highly radioactive material 
resulting from the reprocessing of spent nuclear fuel, including liquid waste produced directly in 
reprocessing and any solid material derived from such liquid waste that contains fission products 
in sufficient concentrations; and other highly radioactive material that the U.S. Nuclear 
Regulatory Commission, consistent with existing law, determines by rule requires permanent 
isolation. 

Hot Cell/Hot Cell Facility: A heavily shielded enclosure for handling and processing (by 
remote means or automatically) or storing highly radioactive materials. 

Isotope: One of two or more atoms with the same number of protons, but different numbers of 
neutrons, in their nuclei. Thus, carbon-12, carbon-13, and carbon-14 are isotopes of the eiement 
carbon; the numbers denote the approximate atomic weights. Isotopes have very nearly the same 
chemical properties, but often different physical properties (for example, carbon-12 and -13 are 
stable; carbon-14 is radioactive). 

Low-Enriched Uranium: Uranium in which the percentage ofuranium-235 nuclei has been 
increased from the natural level of0.7 percent up to 20 percent, usually 3 to 5 percent. With the 
increased level of fissile material, low-enriched uranium can sustain a chain reaction when 
immersed in light water and is used as fuel in light-water reactors. 

Low-Level Waste: Waste that contains radioactivity and is not classified as high-level waste, 
transuranic waste, spent nuclear fuel, or byproduct material. 

Maximally Exposed Individual (MEl): A hypothetical individual defined to allow dose or 
dosage comparison with numerical criteria for the public. For this assessment, a hypothetical 
individual located at the INEL site boundary nearest the affected facility was selected for this 
person. 
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Metric Tons of Heavy Metal (MTHM): Quantities of nuclear fuel are traditionally expressed 
in terms of metric tons of heavy metal (typically uranium), without the inclusion of other 
materials, such as cladding, alloy materials, and structural materials. (A metric ton is 
1000 kilograms, which is equal to about 2200 pounds). 

Mixed Waste: Radioactive waste, as defined by the Atomic Energy Act, that contains material 
listed as hazardous waste or that exhibits any of the hazardous waste characteristics as defined by 
the Resource Conservation and Recovery Act (RCRA). 

Nanocuries: A unit equal to 0.000000001 (10.9
) curies. 

Normal Operation: All normal conditions and those abnormal conditions that are estimated to 
occur with a frequency greater than 0.1 events per year. 

Nuclear Criticality Accident: An uncontrolled nuclear chain reaction. 

Order of Magnitude: An estimate of size or magnitude expressed as a power of ten. 

Processing (of Spent Nuclear Fuel): Applying a chemical or physical process designed to alter 
the characteristics of the spent nuclear fuel matrix. 

PUREX (Plutonium Uranium Extraction): A chemical separation process that has been used 
for recovering uranium and plutonium from irradiated fuel in a form usable as reactor fuel or for 
weapons. The process uses aqueous solvent extraction to perform the separation. This 
technology can also be used to treat spent nuclear fuel for disposal. 

Pyrophoric: Susceptible to spontaneous ignition and continuous combustion. 

Radioactive Waste: Material for which there is no longer a useful purpose and contains 
radioactive materials, thus requiring special procedures for management, storage and disposal. 

Radioactivity: The property or characteristic of material to spontaneously "disintegrate" with 
the emission of energy in the form of radiation. The unit of radioactivity is the curie. 

Radioisotope: An unstable isotope of an element that decays or disintegrates spontaneously, 
emitting radiation. Approximately 5000 natural and artificial radioisotopes have been identified. 

Reprocessing (of spent nuclear fuel): Processing of reactor-irradiated nuclear material 
(primarily spent nuclear fuel) to recover fissile and fertile material, in order to recycle such 
materials primarily for defense programs. Historically, reprocessing has involved aqueous 
chemical separations of elements (typically uranium or plutonium) from undesired elements in 
the fuel. 

Roentgen (R): A unit of exposure of ionizing radiation. 
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Roentgen Equivalent Man (rem): The dosage of ionizing radiation that will cause the same 
biological effect as one roentgen of x-ray or gamma-ray exposure. 

- person-rem a unit of collective radiological dose or the collective total dose to a 
population and is calculated by summing the individual doses to each 
member of the given population. For instance, if a population of 100 
people receive 0.1 rem, then the collective dose would be 10 person-rem 
(1 00 persons x 0.1 rem). 

Spent Nuclear Fuel: Nuclear reactor fuel composed of fissile material that has reached the end 
of its useful life as a result of reactor operation. 

Transuranic (TRU) Waste: Waste containing alpha-emitting radionuclides with an atomic 
number greater than 92 and half-lives greater than 20 years, at concentrations greater than 
100 nCi/g, without regard to source or form. Some examples of transuranic elements are 
plutonium, americium and curium. 

Zeolite: Any group of approximately 30 hydrous aluminum silicate minerals or their 
corresponding synthetic compounds, used chiefly as molecular filters and ion-exchange agents 
such as is used in a water softener. It is used in electrometallurgical treatment to collect and 
contain fission products from process salt. 
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1.0 PURPOSE AND NEED FOR AGENCY ACTION 

The Department of Energy (DOE) is responsible for managing spent nuclear fuel (SNF) in its 

inventory, including SNF from the Experimental Breeder Reactor-11 (EBR-11). DOE manages 

25.5 metric tons (heavy metal) ofEBR-11 fuel at Argonne National Laboratory-West (ANL-W) 

and the Idaho Chemical Processing Plant (ICPP), both located at the Idaho National Engineering 

Laboratory (INEL).* DOE has a legally binding commitment to remove SNF from the State of 

Idaho by the year 2035, including that from EBR-II. 1 Without some form oftreatment, EBR-II 

fuel is unlikely to be suitable for disposal in a geologic repository because the fuel is saturated 

with sodium, a reactive material. 

DOE has identified electrometallurgical treatment as a promising technology to treat EBR-11 

SNF, but an appropriate demonstration is needed to provide DOE with sufficient information to 

evaluate its technical feasibility. At DOE's request, the National Research Council provided an 

independent assessmene of the potential application of electrometallurgical technology to treat 

DOE SNF. In its report, the National Research Council recommended that DOE proceed to 

demonstrate the feasibility of electrometallurgical technology using EBR-11 SNF. A successful 

demonstration of the electrometallurgical technology on a sufficient sample of the EBR-11 SNF 

inventory, combined with research and testing of the resulting waste forms, would provide the 

information DOE needs to determine whether to propose applying this technology to the 

remainder of the EBR-11 SNF or other SNF. 

• Seventeen metric tons of disassembled EBR-11 blanket spent nuclear fuel are in storage at the 
Savannah River Site. 
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2.0 PROPOSED ACTION AND ALTERNATIVES 

The Proposed Action is to demonstrate the technical feasibility of electrometallurgical 

technology for treating EBR-11 SNF. This research and demonstration project would involve the 

electrometallurgical treatment of up to 100 EBR-11 spent driver assemblies and 25 spent blanket 

assemblies in the Fuel Conditioning Facility (FCF) at ANL-W. This Environmental Assessment 

(EA) considers and analyzes the potential environmental impacts associated with the Proposed 

Action and the following alternatives: 

1. Conducting the research and demonstration project in a facility at an alternative location; 

2. Conducting an equipment performance verification project by treating 50 driver 

assemblies and 10 blanket assemblies in FCF; and, 

3. Taking no action, placing all the EBR-11 SNF in interim storage, and not demonstrating 

the electrometallurgical treatment technology. 

All alternatives assume continued removal of the SNF from EBR-II and disassembly of the 

assemblies as necessary for temporary storage. All alternatives also assume that DOE will 

continue to perform research on potential processes for treatment of SNF for long term storage or 

disposal. 

Table 2-1 compares the amount ofEBR-II SNF involved in the Proposed Action, the Alternative 

Location Alternative, and the Equipment Performance Verification Alternative with the amount 

ofEBR-11 SNF presently in storage in Idaho at ANL-W, 23.5 metric tons (26 tons), and the ICPP, 

2.0 metric tons (2.2 tons). The demonstration project, conducted either at ANL-W or another 

location, would treat 13% of the EBR-11 driver assemblies and 5% of the EBR-11 blanket 

assemblies stored in Idaho. The Equipment Performance Verification Alternative would treat 

6.5% of the EBR-11 driver assemblies and 2% of the blanket assemblies stored in Idaho. In 

3 
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addition to the EBR-II fuel, there are another 39 metric tons (43 tons) of similar SNF stored in 

Idaho that was shipped from the Fermi-1 liquid metal reactor in Michigan. 

Table 2-1. Metal Spent Nuclear Fuel Inventory Stored in Idaho (metric tons of uranium) 

EBR-11 Fuel in 
EBR-11 Fuel in Equipment Total Liquid Metal 

Proposed Performance Total EBR-11 Spent Reactor*** Spent 
Fuel Type Demonstration* Demonstration Fuel**at INEL Fuel at INEL 

Driver 0.4 0.2 3.1 7.0 

Blanket 1.2 0.5 22.4 56.5 

•• 

••• 

The amount of EBR-11 fuel used in the Alternative Location and Facility Alternative 
would equal that used in the proposed demonstration . 

A typical spent EBR-11 driver assembly contains 4.1 kiiograms uranium and an EBR-II 
blanket assembly contains 47 kilograms uranium. The totals indicated here do not 
include other types of EBR-II experimental fuel or fuel from other reactors at the ANL-W 
site . 

EBR-11 spent fuel plus spent fuel from the Fermi-1 power plant in Michigan. All the 
Fermi-1 fuel is metallic. The Fermi-1 driver fuel is highly enriched, but only the depleted 
uranium blanket fuel is sodium-bonded. 

The proposed demonstration would supply necessary data for DOE to decide whether to propose 

continued development of electrometallurgical treatment technology for potential application to 

the remainder ofthe EBR-11 SNF or Fermi-1 SNF. The data obtained from this demonstration 

would also be useful in assessing the potential application of electrometallurgical technology to 

other SNF in the DOE inventory. 

2.1 Alternatives Considered But Not Analyzed In This Environmental Assessment 

Demonstration of an alternative technology has not been analyzed because there are no other 

SNF treatment technologies being developed that have reached a stage of development to warrant 

testing by DOE with irradiated fuel. Alternative technologies are discussed in the following: 

4 
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PUREX Reprocessing Technology: Before EBR-11 switched, in 1988, to the use of experimental 

driver fuel made of uranium-zirconium metal alloy, EBR-II SNF was reprocessed using the 

PUREX technology at the ICPP, which is located at the INEL some 32 kilometers (20 miles) 

from EBR-11. Modifying this reprocessing plant to dissolve the modem EBR-11 SNF would 

require changes in the dissolution process. These changes would be necessary because the 

zirconium in the modem EBR-11 fuel alloy inside a stainless steel cladding would require 

chemical additives to control the dissolution reaction safely. The PUREX processing of fuel not 

already in process at ICPP was stopped in 1992 and there is no plan to restart the facility. 

PUREX processing ofEBR-11 spent nuclear fuel at ICPP is not a reasonable alternative to the 

proposed limited demonstration of electrometallurgical treatment technology. 

Mechanical Processing: A mechanical process has been used on some EBR-11 blanket fuel 

assemblies to strip away the layer of metallic sodium between the cladding and the uranium.3 

The process used a powerful laser to cut away the cladding. An alcohol wash was used to 

remove the exposed sodium. Considerable contamination was spread throughout the hot cell, 

apparently by metal vaporization during the cutting operations. The uranium rods recovered 

from this process are in storage at the Receiving Basin for Offsite Fuel at the Savannah River 

site, where they have been awaiting reprocessing or other means of treatment or disposal. One of 

the containers in which the rods are stored underwater is leaking, and those rods are apparently 

reacting with the water. The Record of Decision for the Interim Management of Nuclear 

Materials at the Savannah River Site Environmental Impact Statement (DOE/EIS-0220D) has 

identified processing in a Savannah River reprocessing facility as DOE's chosen method for 

stabilizing the EBR-11 blanket fuel in the leaking canister (60 FR 65302). 

There are several problems with the cladding removal and storage of spent EBR-11 blanket fuel 

rods. While the cladding can be separated from the fuel, the necessary equipment is not available 

and bond sodium will cling to both the uranium rod and the stainless-steel cladding pieces. At 

room temperature, the bond sodium has the consistency of taffy and is not easily removed from 

surfaces it has been in contact with when in molten form. The sodium could be removed from 

the cladding and fuel pins by washing with a solvent or by vacuum evaporation and collection. 

5 
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However, neither of these processes is now available for sodium which is highly radioactive.* To 

have either mechanical stripping or solvent wash functions in a hot cell environment, equipment 

would have to be designed, analyzed, fabricated, assembled, tested, quaiified for remote 

operation, disassembled, transferred into the hot cell, reassembled, and put through final 

checkout and qualification. To go through this process would take from one to five years, 

depending on the complexity of the equipment and the safety issues involved. Both processes 

would require further development for use in a radioactive hot cell operation. Moreover, each of 

these processes would result in waste streams that would have to be further processed or treated 

for storage and disposal. 

Acceptable waste forms have been developed for nonradioactive sodium and for sodium to be 

disposed as low-level waste. However, for sodium saturated with cesium-137, a long-lived 

fission product with a high-energy gamma ray, a high-level waste form would be required to be 

developed. Such a form could possibly be developed as a variation of the ceramic waste form, 

but an additional process step would be required to convert the cesium to a cesium chloride. 

These processes have not been developed for remote operation in a shielded hot cell. The 

equipment would have to be designed to operate for long periods of time in an intensely 

radioactive environment in a dry argon atmosphere. Extensive safety analysis would have to be 

performed in order to meet seismic and criticality criteria for FCF operations. The alcohol wash 

would be a particular problem because of the requirement for exclusion from the process cell, to 

the extent possible, of neutron moderating materials. Specific design, or ancillary equipment, to 

prevent the spread of radioactive contamination would also be required. 

After removal from the cladding, the uranium blanket pins, which would still contain the 

majority of the radioactive fission products, would have to be protected from oxide and hydride 

formation through storage in a shielded, remote facility. These pins would require additional 

treatment or stabilization prior to final disposition. 

• The bond sodium of 330 EBR-11 blanket assemblies being unioaded from EBR-11 contains 
about 9000 curies of radioactive cesium-13 7. 

6 
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For the spent driver fuel that has been in the EBR-II core for longer than a few months (i.e., all 

EBR-II spent driver fuel assemblies), mechanical processing to remove the sodium is not 

possible because 20 to 40% of the sodium has been absorbed within the fuel. An alternative 

based on a mechanical process was therefore not analyzed for EBR-II driver assemblies because 

it would not lead to an acceptable configuration for disposal of the fuel in a geologic repository. 

Because it is not possible to apply mechanical processing to the spent EBR-II driver fuel, and 

because of the substantial technical problems associated with its application to spent EBR-II 

blanket fuel, mechanical processing is not a reasonable alternative technology for treatment of 

EBR-II SNF. 

Other Technologies: Four advanced treatment technologies other than the electrometallurgical 

technique are being considered in DOE's National Spent Fuel Program: chloride volatility, glass 

material oxidation and dissolution, the plasma arc process, and the dissolution and vitrification 

process. Chloride volatility is a very high temperature process that would convert SNF to 

chloride compounds in a gaseous state, from which the constituents could be separated into 

appropriate streams for further treatment. Glass material oxidation and dissolution is a treatment 

concept that would dissolve SNF using a system of lead and lead oxide with the intent of 

incorporating most SNF constituents in a glass waste form. The plasma arc process would use an 

extremely high temperature electric arc to melt SNF, allowing the constituents to go into glass 

and metal phases. 

The dissolution and vitrification process is a variation of existing processes at the Savannah 

River Site. Stainless steel clad fuel would be dissolved in an electrolytic dissolver containing 

nitric acid saturated with boric acid similar to those in the Savannah River Site H-Company. 

Since the electrolytic dissolver is currently not operating, either major modification would be 

required or a new fuel chopping and bench facility would be required. For EBR-II driver fuel, 

the zirconium constituent of the fuel alloy would require chemical additive to control the 

dissolution reaction safely. These changes could increase the resultant waste volumes. Another 

major drawback of demonstrating this option with EBR-II SNF is that the fuel would have to be 
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transported from Idaho to South Carolina, with the attendant environmental impacts of packaging 

and transportation. 

In contrast with electrometallurgical technology these technologies are at a relatively immature 

state of development and would require preparation of a facility and equipment before a 

demonstration with actual SNF could be carried out. To date, there has been no specific 

development of these processes for treatment of the EBR-II SNF, which requires removal of 

reactive sodium metal from inside the fuel matrix. Because of the early and theoretical nature of 

the information available on these technologies, any attempt to describe and analyze the 

environmental impacts associated with demonstrating these technologies using EBR-II SNF 

would be based on speculation and conjecture. 

Treatment at a location outside of the INEL is not a reasonable alternative for two reasons. First, 

pursuant to the Record of Decision (60 FR 28680) for the Department ofEnergy Programmatic 

Spent Nuclear Fuel and Idaho National Engineering Laboratory Environmental Restoration and 

Waste Management Programmatic Impact Statement, all the sodium bonded fuel in the DOE 

inventory, with the exception of six assemblies located at the Hanford Reservation in 

Washington, is located at the INEL. The six assemblies currently located at Hanford, 

Washington, are scheduled to be transported to the INEL. Second, for a limited demonstration, 

the removal, decontamination and relocation of the existing equipment to another location and 

construction of a new hot cell facility is an unreasonable alternative. 

Consideration was given to treating the fuel with hot, water-saturated carbon dioxide or rinsing 

with alcohol/water mixtures. However, these processes would have significant technical 

problems and would require extensive development before implementation. Based on extensive 

experience with reacting sodium to form sodium carbonate, these reactions have to be controlled 

very closely. Exposure of the hot uranium fuel to oxygen and water vapor is similar to metal fire 

accident conditions described in Section 4.2. Also, the use of water for highly enriched fuel 

treatment would require stringent criticality hazards control measures because aqueous processes 

have lower fissile material limits than metallic processes. The products from the proposed 
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process may include pyrophoric uranium hydride in addition to the compounds cited in the 

comment. Additional process steps would, therefore, be required to stabilize the pyrophoric 

nature of the product. 

Low-temperature vacuum distillation was also considered. However, the distillation technique 

would be an incomplete process. The cesium and the sodium would need to be stabilized into a 

waste form. In any event, such a technique would only be applicable to blanket elements since 

the metallic sodium has not been infused into the fuel as it has in the drivers. The fuel

encapsulated sodium would not be removed by a vacuum distillation process operated at sodium 

vaporization temperatures, so the remaining fuel would remain reactive due to the porous metal 

nature. If the fuel were melted at 1300-1400 oc to release traped sodium, many different 

radioactive elements would be volatilized and would have to be captured. These volatile 

elements would need to be immobilized in one or more waste forms. 

2.2 Background 

In order to assist the reader in understanding the Proposed Action and alternatives, the following 

discussion provides background on: ANL-W, the FCF in which the Proposed Action would be 

conducted, EBR-II SNF, DOE's national SNF program, electrometallurgical technology, and 

recommendations by the National Research Council. 

Argonne National Laboratory-West (ANL-W): The ANL-W site is a center of nuclear 

technology development and testing. Figure 2-1 shows the ANL-W facilities used to carry out 

research, development, and demonstration of nuclear technologies. Five nuclear test reactors 
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Figure 2-1. Photograph of the Argonne National Laboratory-West Site 
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have operated on the site, although the only one currently active is a small reactor used for 

radiography examination of experiments, waste containers, and SNF. Work on highly 

radioactive materials is conducted in FCF and Hot Fuel Examination Facility (HFEF), both 

heavily shielded hot cell facilities. Inventories of nuclear materials are maintained on-site for 

conducting research, as well as for storage, pending decisions on further disposition. 

The Radioactive Scrap and Waste Facility (RSWF), occupying about 1.6 hectares (4 acres), 

provides safe interim storage for SNF and waste generated from experiments. Located 

underground and 0.8 kilometers (0.5 miles) northeast of ANL-W, RSWF looks somewhat like a 

large parking lot on the surface, as shown in Figure 2-2. The facility has a permit issued by the 

State of Idaho for interim storage of mixed waste regulated under the RCRA. A major upgrade 

ofRSWF (more than 50% complete) is in progress to provide active electrical protection against 

corrosion for the more than 1000 underground steel liners available for waste storage of materials 

handled at ANL-W. This project is being conducted with the concurrence and oversight of the 

State of Idaho. 

Fuel Conditioning Facility (FCF): The FCF has been operating for more than 30 years and has 

had four name changes to reflect changes in the type of work performed. Between 1 964 and 

1969, the facility was call the Fuel Cycle Facility and a demonstration of a technology for 

recycling fuel into the adjacent EBR-11 was conducted in the FCF. In all, about 700 SNF 

assemblies were recycled using a pyrometallurgical (melt refining) process. This is more than 

five times the amount that would be treated by the electrometallurgical process in the proposed 

demonstration. Following this demonstration the facility was renamed the Hot Fuel Examination 

Facility-South, to reflect its new mission to examine irradiated components from EBR-11. During 

the past seven years, FCF has undergone major reconstruction and refurbishment to make it one 

of DOE's most modern facilities, meeting current safety and environmental requirements. A 

formal DOE Operational Readiness Review 4 was conducted and approval was recently granted 

to store SNF removed from the EBR-II. During this period the facility name was changed back 

to the Fuel Cycle Facility in anticipation of the IFR program which included 
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Figure 2-2. Photograph of the Radioactive Scrap and Waste Facility at ANL-W 
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refabrication of fuel for reirradiation in EBR-11. Following termination of the IFR Program in 

1994 and removal ofthe equipment for fuel refabrication, the name was changed to the Fuel 

Conditioning Facility. 

A schematic diagram of the floor plan ofFCF (Figure 2-3) shows the two operating cells, one 

with an air atmosphere for handling intact fuel, and the other with an inert argon atmosphere for 

conducting operations, including electrorefining, with exposed nuclear materials. FCF was 

issued a Permit to Construct, Pursuant to Idaho Code Section 39-118B, that allows treatment of 

up to 90 EBR-II spent fuel assemblies per year. 5 

EBR-II Spent Nuclear Fuel: EBR-II was a research and test reactor that operated for more than 

30 years until operations ceased in September 1994. EBR-II had two generic types of nuclear 

fuel assemblies: drivers and blankets. The driver fuel contains highly enriched uranium. In 

other words, the fuel contains a high fraction of readily fissionable (fissile) material 

(uranium-235) which produced the reactor's power by nuclear fission. When the fuel was 

'spent', the enrichment (ratio ofuranium-235 to total uranium) was still about 65%. 

The blanket assemblies were made from 'depleted' uranium, a type of uranium in which most of 

the fissile uranium-235 has been removed, leaving 99.7% uranium-238. This type of uranium 

will fission, but not readily, and cannot be used alone to power a nuclear reactor. Early in 

EBR-II's history, the blanket assemblies surrounded or "blanketed" the reactor core to 

demonstrate the breeding of plutonium-239, another fissile material. However, in 1967 the 

breeding experiment was completed and the job of reconfiguring the reactor for its role as an 

irradiation test facility began. By 1972 the final blanket assemblies had been moved well away 

from the core and replaced by a thick ring of stainless-steel reflector assemblies. In this 

configuration, the blanket assemblies provided shielding to protect structural materials from 

radiation emanating from the core. The final reactor operating configuration is shown in 

Figure 2-4. 
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Each driver fuel element has a metal rod (called a fuel pin) about 33 centimeters (13 inches) long 

and less than 0.5 centimeters (0.2 inches) in diameter. The typical EBR-11 driver fuel pin is a 

metal alloy of 90% uranium and 10% zirconium. This fuel pin and a small amount of metallic 

sodium were loaded into a 29-inch long stainless-steel tube (cladding) and welded shut, as shown 

schematically in Figure 2-5. This unit of fuel is called an "element," although in practice "fuel 

pin" is often used to refer to the whole fuel element. Sixty-one fuel elements were put together 

in a stainless-steel hexagonal "can" to make a fuel assembly approximately 2.3 meters 

(92 inches) long and 5.8 centimeters (2.3 inches) across. A fresh (unirradiated) driver fuel 

assembly contained 4.5 kilograms (9.9 pounds) of uranium, of which typically 4.1 kilograms 

(9.0 pounds) remained in spent fuel assemblies. 

Blanket assemblies are the same size as driver assemblies except that the individual blanket pins 

are larger. The blanket pins, made entirely from depleted uranium, are 1.1 centimeters 

(0.4 inches) in diameter, with from three to five pins placed end-to-end to make a sodium-bonded 

blanket element 140 centimeters (55 inches) long. Since the blanket pins are a larger diameter 

and longer length, 19 blanket elements comprise a blanket assembly containing approximately 

47 kilograms (103 pounds) ofuranium. On average, about 99% ofthe uranium remains in the 

spent blanket assemblies with the remaining 1% having been converted to fission products and 

transuranic elements. The principal isotopes contributing to the activity of both blanket and 

driver fuel and the total activity of material to be processed through FCF under the Proposed 

Action are given in Table 2-2. 

The sodium inside driver fuel and blanket elements improves the heat transfer from the fuel to 

the reactor coolant through stainless steel cladding. The driver fuel was designed such that once 

it had been irradiated in the reactor for some period of time, the metallic pin swelled until it 

reached the cladding wall. Pores formed throughout the fuel pin as it swelled under pressure 

from the gaseous fission products. As these pores expanded and connected to one another, the 

fission gases escaped to a plenum in the fuel element just above the metallic fuel pin. As the gas 

escaped, the liquid sodium flowed into these tiny pores, much like a sponge. As more pores 
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Figure 2-5 Schematic drawing of EBR-II fuel element 
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Table 2-2. Principal Isotopes· Contributing to the Driver and Blanket Activity 

Activit:y in Curies 
.. 

Nuclide 1 Driver Assembl:y 1 Blanket Assembl:y 
1. Ce-144 7,850 198 
2. Pr-144 7,850 198 
3. Pm-147 3,090 253 
4. Co-60 1,662 5 
5. Cs-137 1,370 712 
6. Ba-137M 1,290 673 
7. Sr-90 1,220 357 
8. Y-90 1,220 358 
9. Rh-106 1 '11 0 180 
10. Ru-106 1 '110 180 
11. Fe-55 938 38 
12. Nb-95 595 12 
13. Mn-54 381 17 
14. Zr-95 .269 6 
15. Kr-85 160 19 
16. Y-91 147 2 
17. Cs-134 133 14 
18. Sb-125 103 9 
19. Pr-144M 94 2 
20. Eu-155 62 18 
21. Sm-151 29 61 
22. Eu-154 6 5 
23. Pu-239 55 
24. Pu-238 12 

Sum of Listed Nuclides: 30l691 \383 

*Listed isotopes constitute greater than 90% of total activity, 15 months after reactor shutdown. 

**The curie content of the EBR-II SNF would be the same for each alternative. 
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formed and grew, others were closed off from the fuel pin surface, including those containing 

sodium. Between 20 and 40 percent of the available sodium was treated in the fuel and was then 

inseparable from the uranium except by dissolving or melting the fuel. Further, during reactor 

operations, cesium-137 (an abundant radioactive fission product) dissolved in the sodium. 

Cesium, a reactive metal with chemical properties similar to sodium, remains with the sodium 

until the spent fuel is treated. 

Some of the EBR-11 blanket assemblies have been in the reactor since it began operation more 

than 30 years ago. With the shutdown ofEBR-11, these assemblies are being unloaded from the 

reactor. In preparation for interim storage in RSWF, they are cleaned to remove the few grams of 

sodium coolant that adheres to the external surface as they are pulled out of the reactor. Water 

from the rinse cycle is collected and subsequently evaporated, leaving a solid low-level waste 

residue. 

Most of the fuel from the last seven years of operation is pre senti y stored in three different 

facilities at ANL-W: EBR-11 (fuel not yet unloaded), HFEF, and RSWF. A photograph of short

term storage is shown in Figure 2-6. Previously, the spent fuel was shipped to the ICPP for 

reprocessing. However, ICPP ceased accepting the fuel in 1991 when a new uranium-zirconium 

alloy fuel, which could not be dissolved with ICPP's existing PUREX reprocessing system, went 

into full use at EBR-II. Approximately 6 metric tons (6.6 tons) ofEBR-11 fuel was processed at 

ICPP. When DOE stopped processing at ICPP in 1992, elements from some 500 EBR-II spent 

driver fuel assemblies of earlier design were left in storage pools (CPP-603 and CPP-666) 

located at the ICPP. A photograph of the storage containers is shown in Figure 2-7; it takes eight 

ofthese "bottles" to hold the elements from one EBR-11 driver fuel assembly. Some of the 

storage containers in the CPP-603 storage pool have been observed to be leaking, and the EBR-11 

fuel inside is believed to be reacting with the water. This problem is one of the reasons DOE is 

planning to remove all the spent fuel from the CPP-603 storage pool and place it in dry storage 

within the next five years. 
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Figure 2-6. Racks of EBR-Il fuel assemblies stored in the Hot Fuel Examination Facility 
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Figure 2-7. Container for EB R-II fuel elements stored in the 
CPP-603 and CPP-666 wet storage basins 
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DOE National Spent Fuel Program: DOE's National Spent Fuel Program is a complex-wide 

program to coordinate DOE's spent fuel management activities. One ongoing element of this 

program is the development of a technology integration plan. As a part of this activity, the SNF 

Program Technology Prioritization Working Group, composed of DOE and national laboratory 

experts from across the country, screens new technologies and ranks them based on mission, 

compliance with legal requirements, probability of success, timeliness, technical significance 

based on merit and ties to other technologies, and cost avoidance. Electrometallurgical 

technology has been considered as part of this activity . The other technologies reviewed by the 

working group are glass material oxidation and dissolution, plasma arc process, and chloride 

volatility. The purpose of developing advanced process technologies is to create and maintain a 

path forward for disposition of SNF that may be unsuitable for direct emplacement in a geologic 

repository. The proposed demonstration project will provide important data about the feasibility 

and practicality of electrometallurgical treatment. 

Electrometallurgical Technology: Electrometallurgical technology embraces several established 

industrial processes that have been modified for application to SNF. These processes include 

metal refining in an electrochemical cell, metal ingot casting, and ion-exchange of chemicals in 

zeolite. Electrometallurgical treatment technology has been under development at Argonne 

National Laboratory for more than a decade. The Argonne research and development project was 

originally focused on the development of a closed fuel cycle for the contemplated Integral Fast 

Reactor (IFR) advanced reactor technology program. The Integral Fast Reactor program, 

however, was terminated in 1994 after extensive debate in both houses of Congress. The issues 

raised during debate were varied and complex. Congress has been clear, however, that it intends 

the Department of Energy to continue development of electrometallurgical technology. In the 

Conference Report for the FY-95 Energy and Water Appropriations, the Department of Energy 

was instructed "to maximize the research on actinide recycle, and, as proposed by the 

Administration, should also retain such facilities as necessary, especially the pyroprocessing 

facilities." The following year, in the Conference Report for the FY-96 Energy and Water 

Appropriations, Congress gave the Department of Energy the following instruction: "As 

recommended by the National Academy of Sciences' assessment of the electrometallurgical 
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approach for treating spent nuclear fuel, the conferees expect the Department of Energy to 

develop a plan to support the EBRFF09II demonstration using this technology. If this is 

successful, the Department of Energy should review the program for application to other types of 

spent fuel and waste management issues." In response, DOE, with support from Congress, has 

funded Argonne's expertise in electrometallurgical technology to the development of a potential 

management option for DOE's SNF. 

The key to electrometallurgical technology is a technique called electroretining, a process 

commonly used in industry to produce pure metals from impure metal feedstock. Most nuclear 

fuel is primarily uranium. In SNF, a small percentage ofthis uranium has been used to produce 

power within the reactor by nuclear tission. which leaves a highly radioactive residue called 

fission products. SNF also contains small quantities of plutonium and other transuranic clements 

(heavier than uranium) that ar-.:: created in the reactor from nuclear transformation of a small 

percentage of the uranium. It is expected that electrorefining EBR-11 SNF would stabilize the 

reactive metallic sodium by converting it to sodium chloride (i.e.,common table salt) and 

allowing the fission products to be collected, concentrated, and stabilized together with the 

transuranic elements for disposal. The uranium would be stored alongside other uranium metal 

in existing authorized storage facilities. 

A simplified drawing of the existing electrorctiner that would be used in the Proposed Action is 

shown in Figure 2-8. This machine is made of steel, stands approximately 3 meters (9 feet) high 

and 1 meter (3 feet) across. The vessel contains fluids up to a height of approximately 

45 centimeters (18 inches), with a space above containing argon, an inert gas. At an operating 

temperature of 500°C (932 oF), the primary fluid is a molten mixture of two salts -lithium 

chloride and potassium chloride. The salt mixture t1oats on a 10 centimeter ( 4 inch) layer of 

molten cadmium that is the second fluid. The cadmium protects the vessel from corrosion and 

captures any uranium metal that falls through the salt layer. 
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Figure 2-8. Line drawing of the electrorefiner in the Fuel Conditioning Facility at ANL-W 
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This electrorefiner currently exists in FCF. It has four electrodes: two cathodes (negative 

electrodes) and two anodes (positive electrodes). Each anode has four rectangular baskets to 

hold the spent fuel pieces. The bare steel rod on the left side is the cathode, where, during the 

electrorefining process, refined uranium is deposited as long clumps of crystals. The two tall 

cylinders on top allow the electrodes to be inserted and removed while isolating the electrorefiner 

from the external atmosphere. A photograph of uranium deposited on a cathode removed from 

an electrorefiner performing research with unirradiated depleted uranium is shown in Figure 2-9. 

This existing electrofiner will be used to treat driver fuel from EBR-11. As part of the Proposed 

Action, a high-efficiency electrorefiner would also be installed in FCF to treat EBR-11 blanket 

assemblies. 

In an electrorefiner, externally-applied electric current flows through an electrolyte - much in 

the way it does in a charging automobile battery - from the anode to the cathode. In the case of 

the FCF electrorefiner, the electrolyte is the mixture of lithium and potassium salts discussed 

earlier. When appropriate voltages are set, materials located at the anode in a special basket are 

dissolved and transported through the process salt to be collected at the cathode. In the Proposed 

Action, EBR-II SNF would be placed in the anode basket and the voltages would be set to 

optimize the collection of uranium at the cathode. 

Uranium is a stable metal that can be easily and safely stored as metal ingots at ambient 

temperatures. More than 200 metric tons (221 tons) of uranium metal are currently stored at 

ANL-W. About 5.6 metric tons (6.1 tons) ofthis material is highly enriched uranium. The 

primary storage facilities for uranium metal are the Fuel Manufacturing Facility, the Zero Power 

Physics Reactor, and the Fuel Assembly and Storage Building. Uranium removed from the 

electrorefiner would be stored in the same way, at the same facilities, until DOE determines its 

ultimate disposition. 
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Figure 2-9. Uranium deposit being examined after removal from an electrorefiner 
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Once the highly emiched uranium is removed from the driver fuel, the fission products can be 

stabilized. The fission products remain dissolved in the molten salt after the uranium-bearing 

cathode is removed. As SNF assemblies are treated, an increasing concentration of the fission 

products would accumulate in the salt. After a sufficient number of SNF assemblies are 

processed, the salt would be treated to remove the fission products, including the transuranic 

elements. The electrorefiner salt would then be pumped through a material called zeolite. 

Zeolite crystals would exchange potassium, already a normal constituent of the salt, for fission 

products and transuranic elements contained in the process salt of the electrorefiner. This is an 

ion exchange process much like that of a common water softener. In other words, the zeolite 

releases potassium and bonds with the fission products from the electrorefiner. Once the fission 

products and transuranics are adsorbed by the zeolite, which is in the form of a crystalline 

powder, it is mixed with a glass powder and hot-pressed to produce a ceramic cylinder as the 

final waste form. The salt, now cleaned of fission products and transuranics, is returned to the 

electrorefiner to be used again. Ultimately the salt would be disposed of during 

decommissioning transuranic waste (Table 4-4). 

Zeolites are a class of naturally occurring and synthetic chemical compounds that have the 

property of selectively adsorbing or excluding specific molecules. Chemists have been able to 

adapt this property to hundreds of commercial applications for drying and purifying liquids and 

gases, for recovery of materials, and as catalysts to promote specific chemical reactions. Water 

softening is one common application of these versatile materials. 

In order to get the SNF into the electrorefiner, the individual fuel elements containing the 

uranium would be chopped into small pieces and placed into the anode baskets. In the 

electrorefiner, the spent fuel and sodium dissolve out ofthe cladding, leaving the empty 

stainless-steel hulls of the cladding in the anode basket. A small fraction of tl.ssion products that 

do not chemically react with the salt (i.e., noble metals such as zirconium and molybdenum) stay 

with the hulls in the basket. The rest of the fission products dissolve into the salt. The contents 

of the withdrawn anode basket and some additional stainless steel collected during the spent fuel 

chopping process become a separate waste stream. 
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The stainless steel is combined with 15 weight percent zirconium and melted to form a stable 

metal ingot. (Stainless steel or zirconium are the metals used for most fuel cladding and 

assembly hardware, and stainless steel is used for construction of waste canisters.) Stainless steel 

and zirconium are corrosion-resistant metals that are expected to be common constituents of 

waste packages destined for geologic disposal. Initial testing has shown the alloy to have 

exceptional corrosion resistance and fission product retention. The selection of 15 weight 

percent zirconium was based on several technical considerations, including a melting 

temperature of the stainless-steel/zirconium alloy that is 200°C (392 °F) lower than the melting 

temperature of stainless steel without zirconium. This greatly simplifies the design requirements 

for the casting equipment. 

The National Research Council's Committee on Electrometallurgical Techniques for DOE Spent 

Fuel Treatment identified the development of final waste forms as key items for investigation. 6 

To date, no waste forms have been officially qualified for geologic disposal, because the 

acceptance criteria for geologic disposal have not been established. Nevertheless, two waste 

forms are commonly thought to be suitable for geologic disposal - undamaged spent 

commercial nuclear fuel from light water reactors and a matrix of borosilicate glass containing 

defense high-level radioactive waste. The waste forms (ceramic cylinders and metal alloy ingots) 

resulting from electrometallurgical treatment are expected to be at least as durable as those made 

with borosilicate glass.7 

Independent Assessment ofElectrometallurgical Technology: DOE requested the National 

Research Council to perform an independent evaluation of electrometallurgicai treatment using a 

broad-based review committee without any specific ties to the technology. The National 

Research Council's Committee on Electrometallurgical Techniques for DOE Spent Fuel 

Treatment issued its report in June 1995,8 but would continue to advise DOE on the potential 

application of the technology, and would observe Argonne's research and demonstration 

activities to provide DOE with an independent evaluation of any technical progress resulting 

from the proposed demonstration project. 
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The Committee's report was based on the assumption that DOE intended to begin immediate 

treatment of270 EBR-11 spent driver fuel assemblies and 326 spent blanket fuel assemblies 

stored at ANL-W. The report, therefore, does not discuss the current Proposed Action directly. 

However, the report emphasizes the importance of a demonstration with EBR-11 fuel in order to 

as3ess potential application of the technology to other SNF. The Committee made the following 

overall recommendation: 

ANL should proceed with its development plan in support of the EBR-11 demonstration ... If the EBR-IJ 

demonstration is not accomplished successfully, the ANL program on electrometallurgical processing 

should be terminated. On the other hand, if the EBR-Il demonstration is successful, the DOE should revisit 

the ANL program at that time in the context of a larger, "global" waste management plan to make a 

determination for possible continuance. 

The report cited a number of perceived disadvantages, primarily relating to electrometallurgical 

treatment technology's incomplete state of development, as follows: 

.,. Waste forms are not yet developed, qualified, certified, or accepted. 

An inert atmosphere is required, with related operating and maintenance drawbacks. 

The process has not been proven or demonstrated to be operable remotely in a radiation 

environment. 

Relative to the demonstration of the technology (with an assumed 596 spent EBR-11 blanket and 

driver fuel assemblies), the Committee stated: 

Monitoring and oversight of the progress of the EBR-11 spent fuel program are critical to assessing the 

feasibility of the electrometallurgical technique. (However, the committee was not asked to, nor did it, 

investigate in depth this phase of the overall electrometallurgical treatment program.) To assist the DOE in 

evaluating the progress and success of this project, the committee recommends the following 

accomplishments as a minimum definition of 'successful application': 
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Demonstration of batch operation of an electrorefiner and a cathode processor with a capacity of 

approximately 200 kg/day of radioactive EBR-11 spent fuel wiihout failure for about 30 days. 

• Quantification (for both composition and mass) of recycle, waste, and product streams that 

demonstrate projected material balance with no significant deviations. 

• Demonstration of an overall dependable and predictable process, considering uptime, repair and 

maintenance, and operability of linked process steps. 

• Demonstration that releases of radioactivity remain at or below those levels anticipated and 

specified in equipment design and operating plans. Exposure of operating personnel to radiation 

must be minimal and must in all cases remain below limits set by the U.S. Nuclear Regulatory 

Commission. 

Since the National Research Council's report was issued, DOE has decided that it would be more 

prudent to conduct a feasibility demonstration with concurrent research before considering 

electrometallurgical treatment of the entire inventory of more than 500 EBR-11 spent fuel 

assemblies. The Proposed Action is commensurate with available funding and would not 

commit DOE to application of this technology to any additional quantity of SNF until such a 

proposal is made and further review under the National Environmental Policy Act (NEPA) has 

been completed. The scope of the Proposed Action is limited to treatment of just a sufficient 

number ofEBR-11 spent fuel assemblies to address the issues raised by the National Research 

Council and to demonstrate the feasibility of electrometallurgical technology for treatment of 

sodium-bonded SNF. 
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2.3 Description of Proposed Action 

The Proposed Action is to conduct a research and demonstration project involving 

electrometallurgical treatment of up to 100 EBR-II driver assemblies and 25 EBR-II blanket 

assemblies in the FCF at Argonne National Laboratory-West. The driver fuel will be processed 

in the existing FCF electrorefiner. This number of driver fuel assemblies would provide the 

minimum fission product loading (3%) necessary to evaluate the effectiveness of the removal of 

fission products from the electrorefiner salt and their concentration in the ceramic waste form. 

The 25 blanket assemblies would be treated using a high through-put electrorefiner to be 

installed in the FCF in order to evaluate higher efficiency electrorefining. The State of Idaho has 

issued an air permit allowing treatment of up to 90 EBR-II fuel assemblies per year in FCF.9 

The Proposed Action would operate within this limit, requiring approximately three years to 

complete. The Proposed Action would address the key demonstration issues raised in the 

National Research Council's report. 

One hundred driver assemblies would require multiple batch operations of the treatment 

equipment in a remote, radioactive hot cell with an inert argon atmosphere. These operations 

would be sufficient to demonstrate an overall dependable and predictable process, considering 

uptime, repair and maintenance, and operability of linked process steps. In addition, processing 

100 driver fuel assemblies is expected to produce enough waste form samples with representative 

radioactive waste loadings for testing. While it is expected that the wastes will be repository 

suitable, testing of these samples will assist in the development, qualification, certification, and 

acceptance of the two process waste forms (ceramic and metal) produced by the 

electrometallurgical treatment technique. The facility and equipment, including the planned high 

efficiency electro refiner, are adequate for the proposed demonstration. They would not, 

however, be adequate for integrated, high-throughput production operations because the FCF's 

materials transfer and handling equipment, supporting equipment and in-cell storage space are 

inadequate to support production scale activities. 
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National Research Council questions related to quantification of both composition and mass of 

process streams and material accountability balances would also be addressed. DOE requires 

ANL-W to perform nuclear material accountability balances, with periodic audits performed by 

DOE. Each waste and product stream would be quantitatively sampled when generated. 

Completion of the project would provide sufficient data on process nuclear material composition 

and mass demonstrate achievement of the projected material accountability balance with no 

significant deviations. 

To address questions of radioactive releases and personnel exposure, data from operations would 

be obtained. As described in the FCF Final Safety Analysis Report (FSAR), FCF employs 

continuous air monitoring equipment capable of detecting releases of radioactive materials. 

ANL-W requires implementation of ALARA (as low as reasonably achievable) control of 

radiation doses to workers. For workers in nuclear faciiities such as FCF, radiation doses are 

monitored as often as warranted by working conditions, but at least monthly. Operations 

involving treatment of 100 EBR-11 driver assemblies would provide sufficient data to 

demonstrate that releases of radioactivity remain at or below those levels anticipated and 

specified in equipment designs and controlling facility documents. Records of personnel 

radiation exposure during the period of the project would be used to demonstrate compliance 

with the limits set by the U.S. Nuclear Regulatory Commission. 

In order to evaluate higher efficiency electrorefining, blanket elements would be treated in a 

second electrorefiner to be installed in the FCF hot cell. Testing of this electrorefining concept 

and construction ofthe second FCF electrorefiner is currently underway at Argonne National 

Laboratory-East near Chicago, Illinois. Under the Proposed Action this electrorefiner would be 

transported to ANL-W, installed in the FCF hot cell, and used to treat 25 blanket assemblies. 

Treatment of 25 EBR-11 blanket assemblies would require about seven batch operations in the 

high efficiency electrorefiner. These operations would demonstrate a one-day throughput of 

approximately 160 kilograms (353 pounds) per batch. Because FCF is a small research facility, 

preparation of enough chopped fuel for one operation in high-efficiency electrorefiner anodes 

would take approximately one month. Even though not production scale, this demonstration 
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would show the feasibility of batch operation of electro refining with a capacity approaching 200 

kilogram per day (441 pounds per day) of radioactive EBR-II SNF. Seven batch operations 

would be sufficient to evaluate the reliability of the equipment. The sum of the large batch 

demonstration and the equipment experience would meet the intent of the National Research 

Council's recommendation regarding high-efficiency electrorefining. 

It is anticipated that the demonstration project would yield the following results: 

... The reactive bond sodium would be neutralized. 

... The uranium from the driver assemblies would be reduced in enrichment from 65% to 

less than 20% and would be cast into stable storage ingots. 

... The fission products and transuranic elements would be immobilized in stable waste 

forms. 

... The waste forms would be characterized to provide data for their future qualification for 

geologic disposal. 

The storage volume requirements would be reduced for all waste and byproduct uranium 

compared to the storage volume required for the untreated spent fuel. 

Figure 2-10 illustrates the steps that would be used in electrometallurgical treatment of the 

EBR-11 spent fuel selected for the demonstration project. Well-instrumented research equipment 

would be used in batch-by-batch, independent operations for each treatment step. Each treatment 

step would be computer controlled in order to record all treatment data which would be 

integrated into one database. The spent fuel assemblies to be treated would, to the extent 

possible, come directly from EBR-11 and, therefore, would involve only one cask handling 

operation rather than three. This would reduce worker radiation exposures due to cask handling 

operations. The Proposed Action, however, could utilize driver and blanket assemblies from past 

reactor operations stored at various facilities on the ANL-W site. Waste forms and byproduct 

uranium resulting from the demonstration would be stored on-site in existing facilities until 
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Figure 2-10. Flow sheet for electrometallurgical treatment of EBR-II spent nuclear fuel 
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further disposition. Spent fuel would continue to be removed from EBR-11 and would be stored 

in FCF, HFEF, and RSWF. Uranium ingots would be stored in the Fuel Assembly and Storage 

Building ault (low-enriched uranium) and the Zero Power Physics Reactor Material Storage 

Building (depleted uranium). Ceramic waste forms and metal waste forms would be stored in 

RSWF. No transportation of spent nuclear fuel or high-level radioactive waste to or from 

ANL-W would be required for the Proposed Action. 

A brief description of each of the treatment steps under the Proposed Action is given below. 

Disassembly: A spent EBR-11 driver assembly temporarily stored in the air cell of the FCF 

would be moved into the vertical assembler/disassembler (V AD), shown in Figure 2-11. The 

V AD is a 30-year-old machine that performs mechanical operations to put fuel assemblies 

together or to take them apart. Under the proposed action, the function of the VAD would be to 

separate the fuel assembly hardware from the fuel pins that contain uranium and fission products. 

This would be accomplished by cutting the assembly and physically separating the fuel elements. 

The fuel elements would be placed into a container for transfer to the argon cell for the remaining 

treatment steps. The stainless-steel hardware consists primarily of a long tube of hexagonal cross 

section and two end pieces. An EBR-11 assembly with part of the hardware cut away to expose 

the fuel elements is shown in Figure 2-12. At 16 kilograms (35 pounds), the assembly hardware 

comprises about 60% ofthe mass ofthe entire fuel assembly. The assembly hardware would be 

stored in the RSWF at ANL-W. This is a normal waste stream for ANL-W operations, and the 

hardware separated for this demonstration would be handled in accordance with normal site 

practices. Most of the spent EBR-II fuel in storage at the INEL has been separated from the 

assembly hardware by the VAD in HFEF, which is identical to the VAD in FCF. 

Fuel Pin Chopping: The fuel pin chopper, shown in Figure 2-13, is a specialty machine suited 

only for small scale demonstrations. It has been in operation in the FCF cell for more than three 

years, although it has not yet been used for highly radioactive fuel. The section of the fuel 

element containing the fuel and the sodium would be sheared into short segments of 
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Figure 2-11. Vertical Assembler/Disassembler 
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Figure 2-12. Mock EBR-II driver assembly cut away to show fuel element 
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Figure 2-13. Fuel element chopper in FCF 
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approximately 114 inch long. The section of the element containing the gas space would be left 

intact. This section of the fuel pin cladding and the spacer wire would go into the metal waste 

stream. The sheared fuel segments would be collected in a perforated stainless-steel basket. 

Four of these baskets of fuel would be assembled with other hardware to form an anode for the 

electrorefiner as shown in Figure 2-14. Approximately 10 kilograms (22 pounds) of uranium 

would be contained in these four baskets of sheared fuel pins. 

When the hollow end (plenum) of the fuel pin is sheared, some fission product gases (primarily 

tritium and krypton) would be released to the argon cell atmosphere. Eventually all these gases 

would pass through HEP A filters and be released up the emissions stack to the environment. All 

air emissions from FCF are thoroughly monitored and recorded. The radiation dose to workers 

or to the public from these gases would not be expected to be measurable above the normal 

minor variations in the natural background radiation. 

Electrorefining: The electrorefiner is the machine in which the electrometallurgical fuel 

treatment would take place. The FCF electrorefiner system, shown in Figures 2-15 and 2-16, has 

been operating in a test mode with unirradiated depleted uranium since mid-1995. 

The sheared EBR-11 driver fuel elements would be loaded into anode baskets in batches of 

approximately 10 kilograms (22 pounds). (The basic principles of electrorefiner operation were 

described in the previous section, 2.1 Background). The chopped fuel elements would be 

lowered into the molten process salt, which is maintained at about 500°C (932 oF). Upon 

application of an electric voltage between the anodes and cathodes, the uranium, the transuranics, 

most of the fission products, and the bond sodium would dissolve into the salt, forming chlorides 

of the various elements. Uranium would be deposited by the current at the cathodes, which are 

metal rods. Crystalline deposits of uranium metal would grow for 24 to 72 hours until about 

I 0 kilograms (22 pounds) had been collected at each cathode. The uranium-bearing cathodes 

would be raised into the gas space in the electrorefinerto allow some of the molten salt to drain 

away, although from I to 2 kilograms (2.2 to 4.4 pounds) of salt would adhere to each cathode. 
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Figure 2-14. Electrorefiner anode made from 4 fuel pin baskets 
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Figure 2-15. The FCF electrorefiner during out-of-cell testing by systems engineer 
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Figure 2-16. FCF electrorcfincr control and data station in FCF 
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Each cathode would then be removed from the electrorefiner. The uranium deposit would be 

mechanically stripped from the cathode and stored for a few days in the argon cell in a canister 

until it is processed in the cathode processor. 

The stainless-steel cladding hulls and some of the less reactive metal fission products would 

remain undissolved in the anode basket. They would be removed from the electrorefiner and 

temporarily stored prior to melting into metal waste-form ingots. The reactive fission products 

and transuranics would remain in the electrorefiner salt. The sodium would be in the form of 

sodium chloride (common table salt) as a part of the molten salt mixture. The amount of fission 

products in the 100 driver assemblies that would be treated in the Proposed Action is relatively 

small, and ifthey were not used to test the acceptability of the ceramic waste form, the fission 

products could be left in the salt indefinitely without any expected effect on the electrorefiner 

operations. In fact, all the EBR-II driver assemblies at ANL-W could be treated in the FCF 

electrorefiner without ever having to treat the salt to remove the fission products. In the 

proposed demonstration, a total of approximately 17 kilograms (3 8 pounds) of fission products 

would be dissolved in the approximately 500 kilograms (1, 100 pounds) of salt contained in the 

electrorefiner vessel. 

Cathode Processing: Uranium deposits removed from the electrorefiner would be treated to 

remove the adhering salt (approximately 15% by weight) from the uranium metal in the FCF 

cathode processor, shown in Figure 2-17. This machine, basically a furnace with a vacuum 

system, has been in operation in the FCF argon cell since mid-1995 undergoing testing with 

various depleted uranium samples. The cathode product would be heated to approximately 

1300°C (2372°F), melting both the uranium and the salt. Under vacuum conditions, the salt, 

which is more volatile than the uranium, would distill off the uranium and be condensed in a 

receiver crucible for later recycling to the electrorefiner. The uranium would be melted in the 

furnace crucible and then solidified into an interim product ingot, which would be briefly stored 

before final treatment in the casting furnace. 
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Figure 2-17. Cathode processor during out-of-cell testing in FCF mockup shop 
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Metal Casting: The casting furnace, which is shown in Figure 2-18, would serve a dual role in 

the demonstration. It would be used to produce low-enriched uranium ingots for storage and to 

produce the metal waste form from stainless steel cladding hulls. The casting furnace is an 

existing piece of equipment that has been operating with surrogate materials and depleted 

uranium in the FCF argon cell for more than two years. In the case of driver fuel, which contains 

highly-enriched uranium, the uranium from the cathode processor would be melted together with 

a separate stream of depleted uranium, electromagnetically stirred, and allowed to solidify. In 

this manner, enriched uranium from the treatment of the EBR-II driver assemblies would be 

blended with depleted uranium in the casting furnace to form low-enriched metal ingots. The 

ingots would be held in the FCF pending removal for storage in the Fuel Assembly and Storage 

Building, a controlled storage facility, until decisions regarding their final disposition are made. 

The depleted uranium used for blending could be added at the electrorefiner, the cathode 

processor, or the casting furnace stage. However, for efficiency and waste minimization, adding 

depleted uranium at the casting furnace stage is preferred. 

Sale of the low-enriched uranium metal for use as commercial fuel is an option. However, 

carryover of zirconium with the uranium at the cathode may result in a product that would not 

meet commercial uranium specifications. Further, contamination of the uranium with fission 

products as a result of the treatment process may make the normal non-shielded fabrication 

process for commercial fuel impossible. The fission products could be present either internally 

as part of the uranium alloy or externally as a result of cell "drag out" that would be difficult to 

remove from the surface. The extent of contamination can only be determined by conducting this 

demonstration. 

The total weight of the low-enriched (19% uranium-235) uranium ingot would be about 3.5 times 

the weight of the uranium yielded by the cathode processor. From approximately 410 kilograms 

(904 pounds) of highly enriched uranium in the 100 driver assemblies, about 1400 kilograms 

(31 00 pounds) of blended-down, low-enriched uranium storage ingots would be produced. For 
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Figure 2-18. The FCF casting furnace in cell 
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perspective, in Figure 2-19 a technician is shown holding a 6 kilogram (13 pound) depleted 

uranium ingot. The single layer of uranium ingots in the storage container below his hand 

weighs about 90 kilograms (200 pounds). Fifteen such layers would equal about 1350 kilograms 

(3000 pounds). The low-enriched uranium from the proposed demonstration would be stored in 

containers holding about 140 kilograms (31 0 pounds) of metal ingots, so 10 containers would be 

required. The containers would be separated by about 0.4 meters (15 inches) center-to-center for 

safety, requiring approximately 1.5 square meters (16 square feet) of floor space. [After being 

transferred out of FCF, the uranium would he stored in the Fuel Assembly and Storage Building 

vault at ANL-W to await the completion of an appropriate environmental analysis and a decision 

by the DOE on the disposition of its surplus uranium materials.] 

If the Department decides to discard the low-enriched uranium, it would be blended down to less 

than one percent enrichment and calcined to form uranium oxide for disposal as low-level waste. 

The uranium from the electrometallurgical technology demonstration would amount to 

approximately two percent of the minimum amount considered for disposal by the Department in 

the Disposition of Surplus Highly-Enriched Uranium Draft Environmental impact Statement 

(DOE EIS 0240D), October 1995. Similarly, the amount oflow-enriched uranium resulting from 

the proposed demonstration project would be approximately one percent of the minimum amount 

considered for sale to commercial interests of the low-enriched uranium analyzed in that draft 

environmental impact statement. 

The FCF casting furnace would also be used to cast metal waste-form samples. Stainless steel 

waste cladding hulls from the electrorefiner would be melted in the casting furnace. A small 

amount of zirconium (15% by weight) would be added to the steel to form a durable metal alloy. 

All together, the metal waste ingots produced in the proposed demonstration of EBR-11 driver 

fuel treatment would take up about two cubic feet of volume. These ingots would be stored in 

FCF until they were transferred for testing or for interim storage in the RSWF at ANL-W. 

Ultimately, the metal waste form may be eligible for disposal in a geologic repository. 
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Figure 2-19. Blocks of unirradiated depleted uranium in storage at ANL-W 
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If, after the waste acceptance criteria are established for the geologic repository, the metal waste 

ingots were determined not to be acceptable, they would be processed into an acceptable form. 

For example, the ingots could be calcined (oxidized), and the resultant metallic oxide powder 

then dissolved in an acceptable borosilicate waste form. 

Treatment ofElectrorefiner Wastes: After most of the driver assemblies have been treated, some 

of the molten salt in the electrorefiner would be pumped out by a bulk fluid handling system 

through a filter to separate out any insoluble particles that might be suspended in the salt. The 

liquid cadmium layer at the bottom of the electrorefiner would also be pumped out, filtered, and 

returned to the electrorefiner. Filters from this bulk fluid handling system would become part of 

the metal waste stream. The liquid salt would be put in the top of a series of columns of zeolite 

pellets, a material that would exchange potassium for the fission products and transuranics in the 

salt. The bulk fluid handling system and the zeolite columns would be installed in the FCF argon 

cell. This equipment would not be needed until near the end of the proposed project but is 

required under all alternatives. 

As the salt, bearing the fission product chlorides, passes through the zeolite columns, the zeolite 

would adsorb the fission products and transuranics and release potassium to form potassium 

chloride, one of the two basic constituents of the electrorefiner salt. The salt would then be ready 

for return to the electrorefiner and the fission products would be tightly bound in the zeolite 

pellets. After becoming sufficiently saturated with fission products, the zeolite pellets would be 

removed from the columns and prepared for waste form production. 

Ceramic Waste Form Production: Glass frit (a sand-like material from which glass is made) 

would be mixed in approximately equal weight with the waste-bearing zeolite and placed in a 

special metal canister that is designed to be compressed to a desired and predictable shape. This 

canister would be put into a type of furnace called a hot isostatic press, where it would be 

subjected to a temperature of 700°C (1292 oF) and a pressure of 30,000 pounds per square inch. 

This action would compress the canister and transform the material inside into a single cy Iinder 

of glass-bonded zeolite, which is referred to as the ceramic waste form. Waste-form cylinders 
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would be packaged and stored in the RSWF. The Proposed Action would produce approximately 

one-quarter of a cubic meter of ceramic waste-form cylinders. 

The ANL-W hot isostatic press, shown in Figure 2-20, is a commercially available machine. Its 

only unique feature is that it has been modified for remote operation. The machine was 

purchased in 1 994 to perform general research on waste stabilization. The machine would be 

used for testing with non-radioactive materials and containers prior to being installed in a hot 

cell. In the Proposed Action, the hot isostatic press would produce ceramic waste-form 

cylinders. The size of the ceramic cylinders would be determined after results from initial 

testing with nomadioactive materials have been evaluated. The expected size would be 

approximately 11 centimeters ( 4.5 inches) in diameter by 23 centimeters (9 inches) in height. 

The Proposed Action would produce on the order of 118 such ceramic waste form cylinders, each 

with a volume of about 2.3 liters (2.4 quarts) of ceramic waste. Ultimately, the ceramic waste 

form is expected to be acceptable for disposal in a geologic repository. Interim storage of the 

waste form cylinders would be in the Radioactive Scrap and Waste Facility where similar highly 

radioactive materials are currently safely stored. 

Waste Form Qualification: To characterize the ceramic and metal waste forms for future 

qualification for repository disposition, both the forms will have to undergo further development 

and testing similar to that being done for the borosilicate glass containing defense high-level 

waste. While much of the testing can be done with non-radioactive materials, some testing with 

actual radioactive materials from SNF will be essential. The Waste Acceptance System 

Requirements Document (W A-SRD), DOE/R W -0351 P, defines the general criteria for physical 

characteristics and consistency of a waste form. The product consistency test (PCT) is currently 

the only required test for homogeneous glasses or glasses containing less than 0.5% of crystalline 

phases. For the ceramic waste form, the appropriateness of the PCT would be demonstrated. 

Since the metal waste form is not a glass, a different consistency test might be needed. Because 

acceptable waste form performance in the repository is the overall objective, a variety of tests 
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Figure 2-20. Hot isostatic press (HIP) for EBR-ll fuel treatment demonstration 
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would determine the boundary release rates from the two waste forms. The waste performance 

data would be used to support waste qualification. Evaluation of the ceramic and metal waste 

forms would be conducted as a separate research program as a part of ongoing waste form 

development activities. The Proposed Action would supply radioactive waste form samples for 

the test program. In addition, the Proposed Action would provide process performance and 

operational experience with fission products and transuranics in prototypic size waste form 

equipment. These data, combined with the waste form performance data, would support the 

evaluation of the electrometallurgical treatment process. 

If, after the waste acceptance criteria are established for the geologic repository, the ceramic 

waste cylinders were determined not to be acceptable, they would be processed into an 

acceptable form. The initial step would be to grind the glass-bonded zeolite (ceramic) into a 

powder which could be processed to the final waste form which may be borosilicate glass. 

High-Efficiency Electrorefining: Twenty-five blanket assemblies would be treated to 

demonstrate high-efficiency electrorefining using a concentric arrangement of electrode pairs. 

This approach is preferred for treating low-enriched fuel such as the EBR-II blankets because of 

the relatively low concentration of fission products in a high volume ofSNF. (A test ofhigh 

efficiency electrorefining would not be possible using the EBR-II driver fuel because of 

criticality safety requirements to limit the concentration and total amount of highly enriched 

uranium in the electrorefiner.) 

A second electrorefiner would be placed in FCF for use in the blanket electrorefining 

demonstration. This second electrorefiner would be made from spare parts for the current FCF 

electrorefiner and newly fabricated parts. A spare vessel has been in storage for some time, and 

other parts are currently being fabricated. Some spare parts for treatment equipment would be 

used during startup and qualification testing as needed modifications are identified. (A complete 

spare cathode processor has been used for out-of-cell testing for two years.) Minor components 

of the FCF electrorefiner, such as a stirrer for the cadmium pool, have been replaced by modified 

spare parts as needed for new experiments or repairs during the current testing with depleted 
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uramum. Four high-efficiency electrode pairs, similar to the prototype concentric anode/cathode 

pair shown in Figure 2-21, are currently being designed. Fitted with these eiectrodes, the 

electroretiner would be able to treat 160 kilogram (353 pounds) batches of spent blanket fuel. 

This second electroretiner would be loaded with the same type of salt mixture (lithium chloride 

and potassium chloride) as the current electroretiner, but it would not require a cadmium layer 

below the salt. The cadmium is not needed because the high-etliciency electrodes would collect 

the uranium in place, so that having the cadmium available to capture uranium that falls through 

the salt layer would not be necessary. Twenty-five blanket assemblies would be used, providing 

at least seven full batches for high-efficiency electrorefining. Up to 160 kilograms (353 pounds) 

of spent fuel would be treated in each batch. While this is approximately one-fifth of a full 

production-scale machine, it would be adequate to demonstrate the principle of high-efficiency 

spent fuel treatment. 

Other than the second electrorefiner, the treatment and material handling equipment in the FCF 

are not designed to accommodate high throughput. Some equipment, such as the fuel pin 

chopper, would be modified to accommodate the larger blanket pins. However, for the purpose 

of a limited demonstration, a complete set of matched-size and integrated equipment is not 

required and would not be part of the Proposed Action. The batches of chopped fuel treated in 

the electrorefiner would be staged to accommodate the limited capability of the other treatment 

equipment. The treatment steps for the blanket assemblies would be essentially the same as for 

the driver assemblies. The notable exception is that there would be no "down-blending" required 

of the uranium because these assemblies are made with depleted uranium rather than the highly 

enriched uranium used for the driver assemblies. Approximately 1.2 metric tons (1.3 tons) of 

depleted uranium ingots would be produced during the proposed demonstration and placed in 

interim storage. These ingots would be stored in containers at ANL-W in the Zero Power 

Physics Reactor Materials Storage Building, shown in Figure 2-22. More than 150 metric tons 
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Figure 2-21. A high-efficiency electrode being prepared for a research 
electrorefiner by its developer 
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Figure 2-22. Approximately 150 metric tons of uranium metal stored along 
one wall in the ZPPR materials storage building 
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( 165 tons) of depleted uranium metal is already being stored in this building, and a total of more 

than 200 metric tens (221 tons) are presently stored at the ANL-W site. 

There is a relatively low concentration of fission products in the 25 spent EBR-II blanket 

assemblies, which also contain approximately 10 kilograms (22 pounds) of plutonium and other 

transuranic elements. For the proposed demonstration, approximately 230 kilograms 

(51 0 pounds) of assembly hardware, removed from the blanket assemblies before the 

electrorefining state, would be stored as low-level waste. Some 110 kilograms (243 pounds) of 

metallic waste would be produced [0.01 cubic meters (0.35 cubic feet)] from the cladding hulls 

of the blanket elements. Treating the working fluid (salt) to remove the fission products and 

plutonium after the treatment of blanket elements would produce approximately 0.09 cubic 

meters (3.2 cubic feet) of high-level radioactive ceramic waste. The salt from both 

electrorefiners would be treated in the same zeolite column to ensure mixing ofthe greater 

quantity of fission products from driver fuel treatment with the larger quantity oftransuranic 

elements from the blanket fuel treatment. 

Safety and Environmental Data: Air emissions from the FCF would continue to be measured 

with modern equipment that has been installed and is currently operating, as shown in 

Figure 2-23. Continuous air monitoring is conducted for the radioactive isotopes Strontium-90, 

Ruthenium-} 06, Cesium-134, Plutonium-240, Zirconium-95, Rhodium-} 06, Barium-137m, 

Plutonium-241, Xenon-133, Niobium-95, Cesium- I 3 7, Plutonium-239, Krypton-85, and 

Iodine-131. There is also a detector for measuring the gross radiation from particulates collected 

from the facility exhaust and a detector for measuring the gross radiation from gases. Radiation 

monitoring of operations personnel wouid continue according to current practice of at least 

monthly recording of radiation exposure data; deviations in exposure would be recorded and 

correlated with particular operations. Quantitative data would be reported for all uranium and 

waste removed from the facility. Data for nuclear material accounting would be generated from 

mass measurements, quantitative chemical analysis of samples, and computer calculations of 

spent fuel constituents based on the history ofthe fuel in the reactor. 
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Figure 2-23. FCF environmental monitor 
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2.4 Equipment Performance Verification Alternative 

Under the Equipment Performance Verification Alternative, DOE would limit the demonstration 

to treatment of 50 EBR-11 driver assemblies and 10 EBR-II blanket assemblies. The treatment 

steps would be identical to the Proposed Action. With fewer batches of fuel to be treated, this 

alternative would require approximately two and one-half years to complete. 

This alternative would be used to confirm that the electrometallurgical technique is an overall 

dependable and predictable treatment process, evaluating operational durability, repair and 

maintenance, and operability of linked process steps. It would demonstrate operations of 

treatment equipment in FCF to perform each of the process steps described in the Proposed 

Action (see Section 2.3). 

The treatment of 50 driver assemblies and 10 blanket assemblies could be completed sooner than 

the Proposed Action, but would not satisfy DOE's need to demonstrate several aspects of the 

technology. First, less operational data would be provided than with the Proposed Action. Since 

DOE does not have experience in operating electrometallurgical equipment in a remote 

radioactive environment to treat SNF, gaining more operational experience during the 

demonstration would be prudent. One reason for conducting demonstrations, such as the 

demonstration of electrometallurgical technology in FCF, is to study process and equipment 

adjustments in an environment specifically designed for just this purpose. Fifty driver assemblies 

would provide as few as ten batches of test fuel for the treatment demonstration. Ten blanket 

assemblies would provide as few as three batches of fuel for the test of high-efficiency 

electro refining. While the treatment of these assemblies would provide some limited data on the 

operational performance of the equipment, it would not provide the same assurance that would 

be obtained by treating a greater number of assemblies. 

The second disadvantage of this alternative is that it would not provide for an adequate technical 

demonstration of the process steps, in particular the waste treatment of the electrorefiner salt. An 

important element of the electrometallurgical technology demonstration is the immobilization of 
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the fission products in a ceramic waste form. Ideally, a demonstration would process SNF 

through the electrorefiner until the concentration of fission products, transuranic elements, and 

sodium chloride reached a level that verged on impeding the performance of the electrorefiner 

salt, a concentration estimated to be 15%. Such a test would help determine the required 

frequency of waste treatment of the salt, which in turn would affect the economics of the 

technology. (More frequent waste treatment would reduce the throughput of the treatment 

equipment.) A high impurity loading in the salt would also test the efficiency of the zeolite for 

adsorbing fission products and transuranic elements. Under the Proposed Action, the fission 

product loading in the salt would reach 3%, which is the estimated minimum concentration 

needed to verify the performance of the electrorefiner salt and the waste treatment equipment. 

Under the Equipment Verification Alternative Alternative, treatment of 50 driver assemblies 

could only produce a fission product concentration of about 1.5%, much less than that necessary 

for an adequate technical evaluation of the performance of the electrorefiner salt and the waste 

treatment operations. 

2.5 Demonstration at an Alternative Facility and Location 

This alternative involves conducting the electrometallurgical treatment technology demonstration 

on EBR-11 fuel at a different, but existing, DOE owned facility. DOE selected the Test Area 

North (TAN) Hot Shop for consideration as the best potential alternative facility because it is 

situated on the INEL about 67 kilometers (42 miles) by road north of the storage location of the 

fuel at ANL-W. Construction of a new facility for a demonstration project was not considered 

because of the high cost of constructing an acceptable new facility for such a small-scale 

demonstration. Alternative sites off the INEL were not considered because of extended 

transportation required and DOE's decision to consolidate stainless steel clad SNF in Idaho. 10 As 

noted earlier, DOE's sodium-bonded metal fuel, with the exception of few assemblies at the 

Hanford Reservation, is already stored at the INEL. The six sodium-bonded spent fuel 

assemblies at Hanford would not be sufficient for the proposed demonstration. The EBR-11 spent 

blanket material at Savannah River has already had the cladding and most of the sodium 
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removed, and does not contain a sufficient inventory of fission products for an adequate technical 

demonstration. 

In May 1995, DOE commissioned a study for the purpose of comparing INEL facilities that 

could potentially meet the facility requirements for conducting treatment operations on highly 

radioactive mixed waste presently stored at ANL-W and other locations at the INEL. 11 Because 

the physical requirements for a mixed waste treatment facility are very similar to the 

requirements for demonstration of a treatment technology for the EBR-11 spent fuel, the results of 

this study are considered relevant to the analysis of this alternative. The mixed waste treatment 

operations require essentially the same size facility as the FCF, with about the same number of 

remote work stations, equal radiation shielding, similar environmental protection and 

contamination confinement features, and an inert atmosphere processing cell with remote 

handling equipment. 

Under this alternative, the equipment described earlier (and now being tested in the FCF for the 

Proposed Action) would be decontaminated, modified, shipped to the Hot Shop and installed as 

necessary. One hundred driver assemblies and 25 blanket assemblies would then be shipped 

from ANL-W and treated at the TAN Hot Shop. It would also be possible to ship some EBR-11 

fuel from ICPP approximately 32 kilometers (20 miles) to the TAN Hot Shop (as well as to 

ANL-W). Shipments between ICPP and TAN over a public highway would require a 

Department of Transportation approved shipping cask specifically licensed for EBR-11 spent fuel 

and capable of interfacing with both facilities. EBR-II spent fuel storage bottles removed from 

ICPP would have to be inspected to select only those that have not leaked or have otherwise 

damaged fuel inside. Metallic EBR-II spent fuel that has oxidized or hydrided would require 

pretreatment prior to introduction to the electrorefiner. 

The treatment steps, waste forms and byproducts would be the same as described for the 

Proposed Action. The demonstration byproducts, including the uranium and waste forms would 

then be shipped back to ANL-W for storage at the same facilities as described in the Proposed 

Action. There are no appropriate storage capabilities at TAN. 
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Conducting the proposed demonstration at the TAN Hot Shop has several disadvantages: it 

would result in a cost increase of more than $76 million to duplicate existing capabilities at FCF 

and there would be a 5 to 8 year delay in performing the demonstration project. The additional 

cost and delay result from the fact that the TAN Hot Shop does not meet the current safety and 

environmental requirements necessary for the proposed demonstration. Also, the potential 

environmental impact associated with conducting the demonstration at TAN would be greater 

because major decontamination, demolition and reconstruction would be necessary to refurbish 

the hot cells, the additional transportation of radioactive materials over public highways, and the 

equipment and radioactive materials presently stored there would need to be relocated. 

Moreover, the delay in conducting the proposed research and demonstration project could result 

in loss of crucial infrastructure needed to conduct the project. 

The TAN Hot Shop was constructed in the early 1950s to support the Aircraft Nuclear 

Propulsion Program. Some modification and improvement has been completed recently to meet 

the needs ofthe current mission of the facility. However, additional major improvements would 

be required to meet the needs of the proposed electrometallurgical demonstration. For example, 

operator window workstations equipped with lead/follow manipulators would have to be added 

and the cell would have to be modified for inert atmosphere operations. Also, the facility support 

systems would have to be replaced or upgraded to meet all of the current DOE safety regulations 

and criteria. These would be essentially the same modifications that were estimated in the 

Merrick12 study at a cost of approximately $88 million, of which about $14 million was for 

equipment specific to the remote waste treatment program. Therefore, $74 million was used as a 

reasonable estimate for the facility modifications needed to prepare the TAN Hot Shop for the 

proposed electrometallurgical treatment research and demonstration project. Assuming that the 

facility modifications would be designed so that most of the equipment currently installed in the 

FCF would be useable in the refurbished TAN Hot Shop with little modification, it is estimated 

that the removal, decontamination, minimal modification, packaging, shipping and reinstallation 

would require an additional $2 million. The additional cost of transportation and other incidental 

costs (such as safety analysis and permitting costs) were not included in the comparison. 
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The most significant factor leading to the increased environmental impact of this option would be 

the major construction project required. The Merrick study estimates that this project would 

require about 30,000 labor hours for decontamination and demolition work necessary to allow 

modification to the facility in a similar manner to that done at the FCF. Assuming that the 

workers were exposed to average radiation fields of 0. 01 rem per hour during this work, a total 

worker dose of300 rem would be expected. The Merrick13 study also estimates that 1000 cubic 

meters ( 1310 cubic yards) of contaminated materials and concrete would be removed for disposal 

during the project and 6390 square meters (71 ,000 square feet) of floors and walls would have to 

be steam cleaned. The contaminated wastes from this cleaning operation would be collected and 

evaporated to produce a solid low-level waste product for disposal. 

Transportation of the fuel from the ANL-W site or ICPP* to the TAN site and the return trips for 

the byproducts and wastes would require an estimated 150 to 200 shipments over public 

Highways 20 and 33. The TAN site is located essentially adjacent to Idaho Highway 33 to the 

south and east, and about 10 kilometers ( 6 miles) from Idaho Highway 28 to the northeast, while 

ANL-W is about 6 kilometers (4 miles) north ofU.S. Highway 20. 

2.6 The No-Action Alternative 

The basis of the No-Action Alternative is to continue to use the Fuel Conditioning Facility as a 

multipurpose hot cell facility, as directed by DOE. Under the No-Action Alternative the 

electrometallurgical treatment research and demonstration project would not occur, and all 

EBR-II spent fuel would be piaced in dry storage at the RSWF until other treatment technologies 

were available or the spent fuel is shipped to another interim storage site. However, Step 1 

(disassembly) in the treatment flow diagram (Figure 2-1 0) would occur because disassembly is 

required to prepare EBR-11 SNF for storage in RSWF. 

• EBR-II SNF could be transferred from ICPP, as well as ANL-W, but the same number of 
shipments would be required over the public highways. The products from treatment would be 
returned to ANL-W. 
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This alternative would not satisfy DOE's need to evaluate the technical feasibility of applying 

this technology to EBR-11 SNF, nor would it be responsive to the recommendations of the 

National Research Council. The No-Action Alternative would have an advantage in that the 

negligible release of fission product gases under the Proposed Action would not occur. 

However, the No-Action Alternative could result in a risk of losing crucial infrastructure

experienced personnel and functioning hot cells. Moreover, delaying treatment could potentially 

increase the percentage of stored fuel that could degrade following cladding failure due to stress 

corrosion cracking. While failed fuel would be safely confined by the redundant storage 

canisters for a limited time, it could pose a potential hazard to personnel who open the canisters 

after retrieving them from storage for eventual transportation or treatment. Eventual failure of 

the canisters due to corrosion following the failure of RSWF liners after an extended period of 

storage should be assumed. Failed fuel would complicate whatever operations followed retrieval 

ofthe fuel. 

Under the No-Action Alternative, 43 more RSWF storage liners would be required than would 

be needed for the Proposed Action, because of the volume reduction of stored materials 

achieved under the Proposed Action. If the No-Action Alternative is selected, DOE's ability to 

meet its commitment to the State of Idaho for removal of DOE spent fuel by 2035 may be 

diminished. 

63 



DOE/EA-1148 

This page intentionally left blank. 

64 



DOE/EA-1148 

3.0 THE AFFECTED ENVIRONMENT 

3.1 Site Description 

Information about the environmental setting around ANL-Wand the INEL is presented below. 

This information has been thoroughly described within DOE Programmatic SNF Management 

and INEL Environmental Restoration and Waste Management Programs Final Environmental 

Impact Statement (DOE/EIS-0203-F), April 1995 (referred to hereafter as the "SNF and INEL 

EJS"). That reference may be consulted for additional detailed information. 

Figure 3-1 illustrates the location of the INEL and the ANL-W site. ANL-W is accessible by a 

single paved road, approximately 5 kilometers (3 miles) long. This road is open only for official 

business travel. The intersection of the road and U.S. Highway 20 approximately marks the site 

boundary. The INEL occupies 2300 square kilometers (890 square miles) ofland in southeastern 

Idaho on the edge of the Eastern Snake River Plain. The INEL's eastern boundary is approxi

mately 47 kilometers (29 miles) west ofldaho Falls, Idaho. ANL-W is located in the 

southeastern portion of the INEL. Approximately 95% of the INEL land area has been reserved 

for use by DOE. The remaining 5% of the area includes public highways (U.S. Highways 20 and 

26, and Idaho Highways 22, 28, and 33) and the Experimental Breeder Reactor-! National 

Historic Landmark. Public access is limited to highways and the Experimental Breeder Reactor-I 

facility. Most of the INEL is unfenced, but security fences and guard posts are located around 

facilities (including ANL-W) to preclude public access to those facilities. 

ANL-W has administrative control over a rectangular area, encompassing approximately 328 

hectares (810 acres). The site facilities cover only a small portion of this administrative area 

approximately 20 hectares (50 acres) which accounts for 6% of the site. Site facilities are within 

a topographically closed drainage basin. 
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The region of influence for the INEL is a seven-county area comprising Bingham, Butte, 

Bonneville, Clark, Jefferson, Bannock, and Madison counties. This region had a 1990 

population of219,713. 

Historically, the regional economy has relied predominantly on farming and ranching. Mining is 

also an important component of the regional economy. 

The populated area nearest to ANL-W is Atomic City, Idaho (population 25), located about 

29 kilometers (18 miles) to the southwest. Idaho Falls, Idaho, with a population of 

approximately 45,000, lies 63 kilometers (39 miles) to the east and is the closest major 

population area to the ANL-W site. At a distance of 58 kilometers (36 miles) to the south

southeast, the 1,000 residents of the town ofF ort Hall, Idaho, constitute the nearest minority 

population center. With a predominating Native American population, the Fort Hall Indian 

Reservation (1990 U.S. census population of 2681, which includes the town of Fort Hall) is 

administered by the Shoshone-Bannock Nation. It is also the current home of the Lemhi Indian 

Nation. 

The population within an 80 kilometer (50 mile) circle centered at ANL-W has been 

characterized for the purposes of identifying whether any disproportionately high and adverse 

impacts exist to minority and low-income communities (see Section 4.6). The population 

surrounding the INEL is 7% minority and 14% low-income, based on U.S. Bureau of Census 

information. The definition of minority and low-income populations and impacts are discussed 

in Section 4.6 of this EA. 

The INEL has a semi-arid climate typical of high valleys in the mountains west of the 

Continental Divide. The average annual precipitation is 230 millimeters (9 .1 inches). Snowfall 

averages 660 millimeters (26.0 inches) per year. The winters are characteristically cold with 

snow cover often lasting from December through March. Summers are very warm with 

temperatures that occasionally reach 38°C (1 00° F) or more. The average annual temperature is 

approximately 5.4°C (41.7° F). 
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Endangered animal species (peregrine falcon) and the threatened animal species (bald eagle) 

have been occasionally sighted on lands within the boundaries of the INEL. Neither species is 

known to nest on-site, and neither is commonly observed near facilities. No Federal- or State

listed plant species that are endangered occur at the INEL. 

Activities at the ANL-W site do not result in surface or groundwater discharges to navigable 

waterways or recreational fisheries. Therefore, the Proposed Action would not impact 

recreational fisheries and would be in compliance with Executive Order 12962 of June 7, 1995 

titled Recreational Fisheries. 

Prehistoric and historic archaeological resources have been identified in the INEL area, mostly at 

surveyed sites near major facilities. The Experimental Breeder Reactor-! (which is not located at 

the ANL-W site) is listed on the National Register of Historic Places. EBR-II has been 

designated as an American Nuclear Society Historical Landmark. The Shoshone-Bannock Tribes 

consider the land occupied by the INEL to be culturally important. In 1992, a memorandum of 

agreement (MOA) was signed between the Tribes and DOE-Idaho Operations Office granting 

access to the Middle Butte area and other areas within the boundaries of the INEL for the 

performance of sacred or religious ceremonies or other cultural or educational activities in 

accordance with safety, health, and national security considerations. The ANL-W site has not 

been affected. 

3.2 Air Quality and Meteorology 

The INEL is not located in a nonattainment area (an area which cannot meet standards for 

designated pollutants) with respect to any of the National Ambient Air Quality Standards. Th~ 

INEL is located in a Class II area. Portions of nearby Bannock and Power counties [within 

80 kilometers (50 miles) ofthe INEL] are nonattainment areas. Three "preventions of significant 

deterioration Class I ambient (surrounding) air quality" areas have been designated in the vicinity 

of ANL-W. These are: Craters ofthe Moon Wilderness Area, 53 kilometers (33 miles) west

southwest from the center of ANL-W; Yellowstone National Park, 133 kilometers (83 miles) 
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east-northeast from the center of ANL-W; and Grand Teton National Park, approximately 153 

kilometers (95 miles) east from the center of the ANL-W. 

The types and amounts of nomadiological emissions from the INEL are similar to those of other 

industrial complexes of similar size. Baseline concentrations of hazardous air pollutants are 

below applicable standards and guidelines. 

Although the INEL is in a belt of prevailing westerlies, these winds are normally channeled by 

the adjacent mountain ranges into a southwest wind. The annual average windspeed measured at 

the 6.1 meter (20-foot) level at the INEL Central Facilities Area weather station is 

12.1 kilometers per hour (7.5 miles per hour). Monthly average values range from 8.2 kilometers 

per hour (5.1 miles per hour) in December to 15 kilometers per hour (9.3 miles per hour) in April 

and May. The highest hourly average near-ground windspeed measured at the INEL is 

82 kilometers per hour (51 miles per hour). 

Severe weather, other than thunderstorms, is uncommon. Ten funnel clouds (that is, tornadoes 

not touching the ground) and 2 low-intensity tornadoes were reported on the INEL between 1950 

and 1988. 

3.3 Surface/Ground Water Quality 

Local creeks and streams originate in the mountains and much of their water is diverted for 

irrigation before reaching the INEL. There is little flow of water onsite, and no surface water 

runs offthe INEL. All rivers and streams are intermittent. Streams entering the INEL include 

the Big Lost River, Little Lost River, and Birch Creek. ANL-W is located approximately 18 

kilometers (11 miles) from the Big Lost River which is the nearest of these streams. The only 

surface waters at ANL-W are from stormwater runoff, discharge from the cooling tower system 

to wastewater ditches and the Industrial Waste Pond, and discharges from the site sanitary 

systems to the membrane-lined Sanitary Lagoons. 
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The Snake River Plain Aquifer underlies the INEL and ANL-W and has been designated as a 

sole source aquifer. 14 Depths to the water table at the INEL range from 61 meters (200 feet) in 

the north to 274 meters (900 feet) in the south. At ANL-W, the depth to the aquifer is 

approximately 180-210 meters ( 600-700 feet). Aquifer recharge sources include irrigation 

diversions, valley underflow, river seepage, precipitation, and to a much lesser extent, INEL 

percolation ponds. Flows in the largely unconfined Snake River Plain Aquifer are generally to 

the southwest. Groundwater flows at speeds ranging from 1.5 to 6.1 meters per day (5 to 20 feet 

per day). The water quality ofthe aquifer is generally good. Small concentrations of tritium and 

strontium-90 from the ICPP and Test Reactor Area have been found in the aquifer and have 

exceeded maximum contaminant levels onsite. 15 Extremely low concentrations of iodine-129 

and tritium have migrated off the INEL site, but the concentrations of both the iodine-129 and 

tritium at the site boundary were orders of magnitude below maximum contaminant levels for 

drinking water. 16 Water samples from monitoring and production wells at and around the 

ANL-W site indicate that there are no contaminants in the aquifer resulting from ANL-W 

operations or activities. 17 

3.4 Soils/Geology 

The ANL-W site is situated on the Eastern Snake River Plain at an elevation of 1562 meters 

(5125 feet) above sea level. The Eastern Snake River Plain is a physiographic depression that 

extends from near Twin Falls, Idaho to the Island Park Caldera north of Ashton, Idaho. The 

surface of the Eastern Snake River Plain is a combination of basaltic lava outcrops and alluvial 

sedimentary deposits. The sediments range from gravel and sand deposited by streams (as 

alluvial fans, channel fillings, and deltas) to silt and clay deposited in playas. The subsurface of 

the plain is principally composed of basalt flows interbedded with lacustrine and alluvial 

sedimentary deposits to a depth of about 760 meters (2500 feet). The most recent volcanic flow, 

occurring about 2100 years ago, is evident in the scenic basalt flows at Craters of the Moon 

National Monument, about 64 kilometers (40 miles) southwest of ANL-W. 18
·
19

·
2021 
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The Eastern Snake River Plain is on an area of low seismicity that is adjacent to the seismically 

active Intermountain Seismic Belt and Centennial Tectonic Belt, and lies in Uniform Building 

Code Seismic Risk Zones 2B and 3. An earthquake with a magnitude of 7.3 occurred near Borah 

Peak, Idaho on October 28, 1983. The epicenter (part of the earth's surface directly above the 

earthquake) was about 64 kilometers ( 40 miles) from the INEL. Although the shock was felt at 

the INEL, no structural or safety related damage occurred to INEL structures. On August 17, 

1959, a magnitude 7.1 earthquake occurred near Hebgen Lake, Montana; the epicenter was about 

160 kilometers (1 00 miles) northeast of the INEL and was felt at the INEL but caused no 

damage. These earthquakes are included in a total of29 earthquakes greater than magnitude 5.5 

that have occurred within 322 kilometers (200 miles) of the INEL since 1884. nn24 More 

detailed information and graphic representations of the geology and historical earthquakes can be 

found in the SNF and INEL EIS, Volume 2, Part A, Section 4.6, Geology. 

3.5 Off-Site Monitoring 

ANL-W conducts a site surveillance program and publishes an annual Environmental 

Surveillance Report.25 Surveillance activities conducted by ANL-W include measurement of 

radionuclides in airborne particulate and potable water. In addition, the Radiologicai and 

Environmental Sciences Laboratory of the INEL places 12 thermo luminescent dosimeters at 

various locations around the ANL-W perimeter to measure levels of penetrating radiation. As 

described in the 1994 Environmental Surveillance Report, airborne particulate gross beta and 

actinide concentrations were detected at ANL-W, however, the concentrations were not different 

than those measured in communities surrounding the INEL. Potable water from the two site 

production wells is analyzed monthly for alpha, beta-gamma, and tritium activity. No 

radioactivity due to operations at ANL-W has been found. Similarly, thermoluminescent 

dosimeters posted along the site security perimeter routinely register exposures only slightly 

higher than background levels measured in distant communities. The annual doses measured 

ranged from 0.008 rem less than the distant background measurement of 0.063 rem, to 0.048 rem 

higher than the background level. The higher doses correlate with nearby storage of radioactive 
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materials. These analytical results indicate that site boundary or offsite impacts associated with 

current ANL-W operations are minimal. 
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4.0. ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED ACTION 

4.1 Environmental Impacts of Facility Operations 

Surface Water Impacts: The only surface waters at ANL-W are the Industrial Waste Pond, 

wastewater ditches, the Sanitary Lagoons, and intermittent stormwater runoff. The Proposed 

Action would not produce liquid effluents, so there would not be any impacts to surface waters or 

groundwater from effluents. During fuel treatment and associated activities, some hazardous 

materials may be used inside buildings. To prevent potential releases to surface or subsurface 

waters resulting from spills of hazardous materials used in buildings, FCF and other buildings are 

designed, constructed and maintained to contain these materials. The use of double contained 

pipe, leak detection, and secondary containment of tanks are some of the features to prevent 

hazardous material release to the environment. Following existing written procedures, spill 

containment and cleanup equipment is present in areas where hazardous materials are stored or 

used.26.27 

Land Impacts: Land use at ANL-W has been dedicated to nuclear reactor and spent fuel research 

since 1955. All activities associated with the Proposed Action would take place on previously 

disturbed land. 

Threatened or Endangered Species: There are no known threatened or endangered species or 

sensitive habitats that would be affected by the Proposed Action. The SNF and INEL EIS 

Volume 1, Appendix B contains the latest Fish and Wildlife Service listing (dated 

January 26, 1994) of endangered and threatened species on and around the INEL. The peregrine 

falcon and the bald eagle have been occasionally sighted on lands within the boundaries of the 

INEL. Neither species is known to nest onsite, and neither is commonly observed near facilities. 

No Federal- or State-listed plant species occur at the INEL. 
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4.1.1 Air Quality Impacts 

4.1.1.1 Non-Radioactive Emissions 

Potential impacts from non-radioactive releases associated with the Proposed Action are very 

limited. A small amount of refrigerant gas (freon R -22) may escape from the argon cell cooling 

system at the FCF and electrical equipment cleaning will also contribute a small amount. The 

estimated total refrigerant gas release of about 90 kilograms (200 pounds) per year is small ( 400 

times less) compared with the Idaho regulatory threshold for "significant" release of volatile 

organic compounds of 36,000 kilograms per year ( 40 tons per year). Only small amounts of 

solvents are used in the facilities for cleaning purposes, so other volatile organic compound 

emissions would be negligible. The FCF Permit-to-Construct allows use of up to 90 kilograms 

(200 pounds) ofvolatile organic compounds per year. The Proposed Action would not result in 

an increase in vehicle trips compared with the no action alternative. 

4.1.1.2 Radioactive Emissions 

Potential offsite doses from operations during this Proposed Action are quite small. The 

Proposed Action would take place in shielded facilities at some distance from the INEL 

boundary. No increased radiation levels above background would be detectable at the ANL-W 

site or at the INEL site boundary. 

The FCF and EBR-II share the ANL-W Main Exhaust Stack, which is equipped with continuous 

compliance air monitoring equipment meeting the monitoring requirements of 40 CFR Part 61, 

Subpart H, "National Emission Standards for Emissions of Radionuclides Other Than Radon 

from Department of Energy Facilities." Also, in accordance with the National Emission 

Standards for Hazardous Air Pollutants (NESHAP) program, emissions from this and other 

sources at ANL-W are reported annually as required by the NESHAP regulations (ANL-W data 

are part of the INEL annual report). The annual INEL NESHAP28 report includes offsite dose 

calculations which are prepared using the mandated CAP88 (Clean Air Act Assessment Package) 
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computer program. The report is available annually for public review. The CAP88 code predicts 

the offsite dose to the Maximally Exposed Individual (MEl). 

ANL-W has used the CAP88 code to estimate the offsite dose from projected FCF operations to 

the MEl and to the population within the 80 kilometer (50 mile) radius. The hypothetical MEl 

for this calculation is conservatively located at the point on the DOE site boundary [5 kilometers 

(3 .1 miles) south-southeast of the ANL-W site] which has the highest CAP88 calculated dose. 

This point is near the intersection of the ANL-W access road and U.S. Highway 20. 

Estimated FCF emissions are based on treating 90 driver assemblies in a year. This fuel is 

conservatively estimated to have 10% burn up and 15 months of cooling. In the calculation, 

100% release of fission product gases (principally tritium and krypton) is assumed. Particulate 

releases are estimated based on conservative assumptions (less filtration than expected) for the 

FCF particulate filtration systems. The calculated offsite MEl dose rate from annual FCF 

emissions is 1.1 x 1 o·6 rem per year committed effective dose equivalent. This dose rate is a 

factor of about 9,000 below the annual NESHAP offsite dose limit of 0.01 rem per year for a 

maximally exposed member of the public. It is approximately a factor of 300,000 less than the 

annual dose rate due to natural background radiation on the Eastern Snake River Plain (about 

0.35 rem per year). A graphic representation of a comparison of the natural background radiation 

dose, the NESHAP limit and the calculated annual MEl dose is shown in Figure 4-1. The 

increase in risk of latent cancer fatality to the MEl per year of exposure to FCF emissions in the 

Proposed Action is estimated to be 5.3 x 1 o· 10
, or approximately one chance in 1.8 billion. So, if 

a person lived at the MEl location and was continually exposed to the projected FCF annual 

emissions for 72 years (although the project duration is expected to be approximately 3 years), 

that person's risk of death by cancer is estimated to increase by a factor of 4.0 x 10-s, or 

approximately one chance in 25 million. This compares to the U.S. average fatal cancer 

incidence of approximately 0.25 (one chance in four). The potential increase in nonfatal cancer 

risk29 to the hypothetical MEl is 1.1 x 1 o-to (one chance in 9 billion) per year of exposure. The 
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Figure 4-1. Comparison of MEl radiation dose to background radiation and NESHAP limit. 
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calculated offsite population dose rate from annual FCF emissions to the 80 kilometer (50 mile) 

radius exposed population is 1.8 x 10-2 person-rem per year_ The estimated increase in latent 

cancer fatalities per year is 9_0 x 10-6 (one chance in 100,000) for the 80 kilometer (50 mile) 

radius exposed population_ The estimated increase in the number of nonfatal cancers within the 

80 kilometer (50 mile) radius exposed population is 1.8 x 10-6 (one chance in 500,000) per year 

of exposure. 

The FCF design includes several systems to minimize the release of radioactive particulate 

material. Methods include ventilation systems that are designed such that air flow moves from 

cleaner areas toward areas with higher potential for radioactive contamination. The latter areas 

are provided with inlet High Efficiency Particulate Air (HEP A) filters to minimize the spread of 

contamination and to prevent backward migration of contamination in the event of a flow upset. 

All exhaust ventilation from contaminated areas is subject to at least two stages of HEP A 

filtration prior to release. The air exhausted from normally clean areas by the building exhaust 

system is filtered by a single stage HEP A filter_ HEPA filters are tested for effectiveness on a 

periodic basis using standard techniques and well-established procedures. 

4.1.2 Radiation Exposure to Workers 

During the Proposed Action, all normal operational surveillance and environmental monitoring 

would continue at ANL-W. A staff of health physics, industrial hygiene, and industrial safety 

personnel would be present. The INEL Fire/Rescue Station located at ANL-W, and 

approximately 46 meters (50 yards) from the FCF, maintains staffing for emergency readiness. 

The ANL-W Emergency Management Plan describes the measures that would be taken to deal 

with hazardous waste/material emergencies. 30 These personnel and plans would help to ensure 

that exposures to both radiological and nonradiological hazards would be minimized and 

monitored. All actions would be conducted in full compliance with DOE Regulations found m 

10 CFR 834, "Environmental Radiation Protection," and 10 CFR Part 835, "Occupational 

Radiation Protection" and with DOE Order 5400.5, "Radiation Protection of the Public and the 

Environment." 
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Facility and operational modifications to FCF were made in a manner designed to ensure that 

worker doses would be in accordance with ALARA goals and DOE requirements. These facility 

and operations modifications incorporate: a) shielding, b) ventilation systems, 

c) decontamination procedures, d) radiation monitoring (both personnel and area), and e) training 

to ensure that goals and requirements are met. The general design goals at FCF were to maintain 

radiation fields below 0.0005 rem/hr at all workstations. Hence, the annual exposure for an 

individual working for 8 hours per day, 5 days per week, 50 weeks per year would be expected to 

be less then 1 rem. Areas where measured fields are higher than the goal, and where shielding 

cannot be provided, would have administrative controls imposed to minimize time (and thus 

exposure) in those areas. 

Besides the ventilation system, other design features are incorporated to limit the spread of 

contamination and to increase the effectiveness and efficiency of decontamination operations. 

For example, bag-in/bag-out ports are used for the transfer of materials, equipment, or wastes in 

or out of cells or other areas. (Bag in/bag out ports are openings onto which a plastic bag is 

attached for transfer of an item into or out of the cell, without allowing a movement of air into or 

out of the cell during the transfer, thereby limiting the spread of radioactive contamination). 

Integral to the shielding, ventilation, and decontamination design features of the facility is 

radiation monitoring equipment. Radiation monitoring measures alpha, beta, and gamma 

radiation fields and levels of airborne and surface contamination in the facility. This 

instrumentation, with associated almms, warns personnel of increases in radiation levels, helps to 

determine the integrity of barriers, to detect the spread of contamination, and to assess potential 

consequences of abnormal conditions or accidents. The location, number and type of radiation 

monitors are described in the Final Safety Analysis Report for the FCF. 31 

ANL-W employees receive training in the fundamentals of radiation protection as part of their 

initial and annual retraining. A radiation protection program, detailed in both the ANL-W 

Environment, Safety, and Health Manual and the ANL-W Radiological Control Manual (which 

is based on the DOE Radiological Control Manual), is in effect during operations. This program 
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specifies maximum radiation doses which workers may receive under normal and abnormal 

conditions, and also specifies protective equipment requirements for working in contaminated 

areas. Written rules of this type help ensure that radiation doses, both external and internal, are 

within ALARA limits. 

Standard operating procedures for the FCF ensure that individual doses are kept within ALARA 

limits, and the DOE limit of 5 rem per year whole body dose (internal and external) is in effect. 

As stated in DOE Order N441.1, a DOE Administrative Control Level of 2 rem per year per 

person is established for all DOE activities. ANL-W has established a more conservative 

administrative goal of 1.5 rem per year to any individual. 

A review of several years of past records from the ANL-W personnel radiation exposure database 

was used to estimate potential radiation doses to workers under the Proposed Action. The 

average exposures estimated to be received by the "involved worker" (a worker in FCF directly 

involved in the Proposed Action) and the "uninvolved worker" (a worker on the ANL-W site not 

directly involved in the Proposed Action) would be 0.06 rem per year and 0.03 rem per year, 

respectively. These annual radiation exposures extrapolate to an estimated increase in latent 

cancer fatalities of 0.001 for the 40 involved workers (1 chance in 1000) of an additional fatality 

and 0.006 for the 560 uninvolved workers (1 chance in 160). Under the Proposed Action, the 

average exposure to the "involved" and "uninvolved" workers is not expected to increase to 

levels above those of the No-Action Alternative. The handling of SNF outside of the hot cells, 

more of which would occur under the No-Action Alternative, is the largest contributor to 

personnel exposure. 
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4.1.3 Transportation Impacts 

The radiological consequences of routine transportation under all alternatives would be 

extremely small; no adverse health effects among workers or members of the public would be 

expected. 

The ANL-W workers travel over public highways to reach work. Also, waste shipments to the 

Radioactive Waste Management Complex travel over Highway 20. High-level waste and spent 

nuclear fuel transfers between ANL-W facilities do not use any public highways and travel a 

maximum distance of0.8 kilometers (0.5 miles) to the Radioactive Scrap and Waste Facility. 

Since the Proposed Action does not require an increase in the total number of employees or 

increases in shipments to Radioactive Waste Management Complex, the proposed action would 

not change public highway traffic or transportation activities from the No-Action Alternative. 

4.1.4 Socioeconomic Impacts 

It is not anticipated that the Proposed Action would have any measurable socioeconomic impacts 

on the area surrounding the INEL. Any additional research personnel hired to help plan, conduct 

and interpret the experiments would be more than offset by a reduction in force due to shutdown 

ofEBR-II. No net additional personnel would be hired as a result of the Proposed Action. 

Procurements of materials or services required for the Proposed Action would be minimal, and 

would be very small compared to the overall INEL budget. 
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4.2 Potential Environmental Impacts of Facility Accidents 

4.2.1 Accidents 

All significant processes and operations in FCF would take place behind heavily shielded walls 

in confined hot cells. Both the air and the inert atmosphere that would be released from highly 

contaminated process areas of the facility pass through two stages of testable HEP A filters. The 

quantity of potentially hazardous particles passing through these filters would be reduced by a 

factor of approximately one million. However, to provide a conservative and bounding estimate, 

a factor of 10,000 was used in the analyses. Therefore, it is to be expected that many types of 

upset conditions or accidents could occur with little or no effect on the public, the on-site 

personnel, or the environment. 

The Final Safety Analysis Report (FSAR) for the FCF32 evaluated the consequences of a broad 

range of potential facility accidents which could possibly release radioactivity into the 

environment. The following five classes of accidents have been analyzed. 

1. Argon cell over pressurization (no breach of cell integrity) 

This accident category is assumed to be caused primarily by failures in facility systems 

that regulate pressure of the atmosphere in the process (argon) cell, and consequently 

result in a release of part of the fission product gases that have accumulated in this 

atmosphere. These accidents do not result in breach of the process cell confinement. 

Such accidents may result from a loss of cell atmosphere cooling, failure of the facility's 

normal power supply, and sudden failure of the argon supply to the cell to an "on" 

condition. (The "on" condition means that fresh argon gas is being pumped into the cell, 

which increases the pressure ofthe cell's atmosphere.) No mitigation of the released 

fission product gases is assumed. 
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2. Argon cell under-pressurization (no breach of cell integrity) 

This category of accident is assumed to be caused by failures in systems that regulate the 

pressure of the inert gas atmosphere of the process cell. Like the first category of 

accidents, they do not result in a breach of the process (argon) cell confinement. They 

include such events as failure of the controls associated with the vacuum pump for the 

equipment transfer lock(s) and failure of the cell cooling controls. No mitigation of the 

released fission product gases is assumed. The particulate releases from this accident arc 

mitigated by the safety exhaust system with its two stages of HEP A filtration. 

3. Breach of argon cell confinement 

This category of accident is assumed to result from a breach, e.g., a "hole," in the argon 

cell boundary. This accident was assumed to be caused by an earthquake that ruptures all 

ofthe nonseismically qualified penetrations (such as specific piping appurtenances) of the 

argon process cell, i.e., those that were not formally qualified as being "earthquake

resistant" for one reason or another. The particulate releases from this accident are 

mitigated by the safety exhaust system, with its two stages of HEP A filtration. The safety 

exhaust system is an independent system that was designed to operate during and after an 

earthquake. 

4. Material handling and storage accidents 

This class of accident is assumed to occur when transferring or storing materials. It 

includes dropping and rupture of a can containing waste materials, a fire occurring in a 

wooden box containing waste materials, a dropped fuel assembly during transfer within 

the air cell, failure of a fuel element while the adherent reactor coolant sodium is being 

washed from the assembly, and rupture of an evaporator used to concentrate the liquid 

waste that results from wash-down of contaminated equipment. The particulate releases 

from these accidents are assumed to be abated by the two stages of HEP A filtration in the 
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air cell exhaust system. The estimated accident consequences for each of these accidents 

are shown in Table 4-1. 

5. Air cell exhaust system flow reversal 

This accident is assumed to occur due to pressurization of the inlet plenum of the air cell 

exhaust blowers and results in partial release from the cell into the building of 

contamination previously collected on contaminated area outlet filters. The particulate 

release is assumed to be only partially mitigated by the HEP A filters installed at the inlets 

to the contaminated air cell and hot repair facility. Ten percent of the reversed flow is 

assumed to bypass these filters. 

In addition, two beyond-design basis accidents were analyzed. 

1. Breach of argon cell confinement with loss of HEP A filtration efficiency 

As in the design-basis accident (No.3, above), this accident assumes that the argon cell 

confinement boundary is breached by a large earthquake and that the safety exhaust 

system operates as designed. For this accident, however, it is assumed that neither stage 

of filters provides any filtration. 

2. Airplane crash into facility 

This accident assumes an aircraft crashes into the FCF building with a resulting breach of 

the hot cell boundary and subsequent fire involving aviation fuel. It is the same accident 

that was analyzed33 for FCF in the technical support document (DOE/ID-10471) for the 

SNF and INEL EIS. 
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Table 4-1. Summary of the Design Basis Accidents and Consequences 

Uninvolved Workers 
Accident Classification 

Dose (rem) 

Argon Cell Cooling Fails Off Unlikely 2 x!o·6(aJ 

Argon Cell Cooling Fails On (Both Loops) Unlikely 0 

Transfer Lock Vacuum Pump Fails On Extremelv 3 X 10·7 (a) 

Unlikely 

Argon Supply Fails On Anticipated 3 X 10· 6 (a) 

Normal Power Fails Anticipated 4 X J0- 5 (a) 

Breach in Argon Cell (Design-Basis Metal Fire as a Result of Extremely 1.3 x w-3 

a Design-Basis Earthquaket Unlikely 

Loss of Fuel Subassembly Grapple Cooling in Air Cell Unlikely 1.3 x!O 61' 1 

Dropped Subassembly in Air Cell Anticipated 5.7 X 10· 7(a) 

Subassembly Stuck in Transfer Port (during transfer into the Extremely 1.3 X 10- 6 (c) 

Air Cell) ~ Unlikely 

Waste Can Drop (Nonearthquakc Induced) Extremely 4.4 x Jo- 6 

Unlikely 

Waste Box Fire Unlikely 1.5 x w-s 

Waste Evaporator Rupture Extremelv 1.2 X 10-5 

Unlikcli 

Air Cell Exhaust System Flow Reversal (Existing Equipment) Extremelv 6.3 X 10-Jldl 

Unlike!)' 

Fuel Element Failure during Washdown (Existing Equipment Anticipated 5.7 X J0- 71"1 

Not Upgraded) 

(a) EJTective submersion dose (direct r.adiation from being submerged in the radioactive plume). 
(h) Assumes workers rem am Ill plac.: for one hour. 
lei includes effective submersion dose and effective 50-vear committed inhalation dose. 

LCF1cl 

8 X JO·IO 

0 

1.2 X 10-IIJ 

1.2 X 10·9 

1.6 X ]()'~ 

5.2 X 10'7 

5.2 X 10'10 

2.3 x 10·10 

5.2 X JO·IO 

1.8 X 1()'
9 

6 x w- 12 

4.8 X 10·9 

2.5xro·6 

2.3 x 1 o-IO 

Accident Consequence 

MEl 

Dose (rem) LCF1cJ 

5xl0·7(aJ 2.5 X JO·IO 

0 0 

7 X 10·& (a) 3.5 X 10· 11 

I X 10- 6 (a) 5 X !0.10 

5 X 10· 7(a) 2.5xl0 10 

7 x w-' 3.5 X 10·' 

6 X J0- 7(CI 3 x 10·10 

2.5 X I fr 7 Ia) 1.3 x w-lo 

6 X I 0" 71' 1 3 x Jo·lil 

1.9xl0 6 9.5 X 10' 10 

6.6 x w- 9 3.3 X 10 12 

5.3xl0" 2.7 x w·" 

9 X 10' 4.5 X 10' 

2.5xl071a) 1.3 X Jl)·IO 

Increment for Involved Workers 

Dose (rem) LCF1c1 

1.4 X 10 ·6 (a)(b) 5.6 x 10'10 

0 0 

0 0 

0 0 

2.4 X I 0' 6 (a)( b) 9.6 X 10·IU 

0 0 

0 0 

0 0 

0 0 

0 0 

0 n 

0 0 

l + .... l () l 

() 0 

------- -··---

(d) Dose not calculated in FCF FSAR. but an estimated value has been calculated for this Environmental Assessment. 
(..:) Latent cancer fatality (LCF) estimates were based on. 0.0004 latent cancer fatality per rem for workers. 0.0005 latent cancer fatality p.:r rem for the public !TCRP Publication 60). 
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A description and analysis of potential transportation accidents can be found in Section 4.2.1.3. 

In order to evaluate the risk associated with an accident scenario (defined as likelihood 

multiplied by consequence), accidents have been assigned to likelihood categories, based 

primarily, but not exclusively, on the number of independent events required for initiation of the 

accident, engineering judgments regarding the relative likelihood of each event, and operating 

experience. Facility events are classified according to the likelihood of occurrence: anticipated, 

unlikely, extremely unlikely, or beyond design basis. The "anticipated" class embraces those 

events that can reasonably be expected to occur during the life of the facility. The other three 

classes include events that may occur, but are not expected to. "Unlikely" is the classification for 

events where, for any given year that the facility operates, there is between 1 chance in 100 and 1 

chance in 10,000 that the event will occur. "Extremeiy unlikeiy" is the classification for events 

that would have between 1 chance in 10,000 and 1 chance in 1 million of occurring during any 

year that the facility operates. "Beyond design basis" is the classification given to events that 

have between 1 chance in one million and 1 chance in 10 million of occurring during any year 

that the facility operates. This fourth and least probable class of events establishes an upper 

bound for reasonably foreseeable accident consequences. 

The FSAR assumptions were based on treatment of the driver fuel which has a significantly 

higher source term (radioactivity) than the blanket elements and therefore may be considered a 

bounding (upper limit) safety analysis. FSAR accident consequences were calculated using 

accident-type meteorology assumptions (i.e., worst case) as given in NRC Regulatory Guide 

1.145. However, for this EA, analyses were based on more realistic exposure conditions (see for 

example NRC Reg. Guide 4.2 and DOE "Recommendations for the Preparation of 

Environmental Assessments and Environmental Impact Statements," May 1993 .) For this 

assessment, therefore, the accident-related radiological doses have been calculated using "50th 

percentile" (typical) meteorological conditions. 

Uninvolved worker radiological doses are evaluated at the bus staging area used for loading 

evacuation buses, 230 meters (250 yards) southwest of the facility. Because most accidents 
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involve a release from the 61 meter (200 foot) exhaust stack and would not involve a release into 

the FCF building, the radiation dose to involved and uninvolved workers would be the same in 

most cases. This is a conservative approach because it represents the highest concentration of 

workers which may be exposed to the plume of released radioactive gases or particulates. Offsite 

doses to the MEl were evaluated at the location of closest public approach to the site. The latter 

location corresponds approximately to the junction of U.S. Highway 20 with the INEL Site 

boundary, about 5000 meters (5500 yards) southeast from the facility. 

For design basis accidents, doses reported at the Bus Staging Area and Site Boundary were 

calculated based upon pathways for prompt exposure only, i.e., inhalation and submersion where 

applicable and significant. The analyses assume the receptor is at the bus staging area for 15 

minutes and the individual at the site boundary is evacuated within two hours from the beginning 

of the accident. Inhalation doses were calculated as effective 50-year committed doses. In most 

cases, the submersion dose is negligible compared to the inhalation dose. 

The increase in health effects, i.e., latent cancer fatalities and nonfatal cancer occurrences, have 

been estimated using the same risk factors per unit of radiation dose as were used for the SNF 

and INEL EIS (DOE/EIS-0203-F, Table 5-1 of Volume 1). 

The demographics for the public within an 80 kilometer (50 mile) radius used for calculations of 

accident consequences are the same as used for the ANL-W site in the SNF and INEL EIS. The 

population is assumed to be exposed for the entire duration of each accident sequence calculated, 

i.e., there is no credit taken for transport time of the radiation plume or evacuation of any of the 

population. 

Activities that are estimated to increase the chance of death by cancer by one in a million include 

spending 2 months in Denver on vacation from New York (due to higher natural radiation 

background), eating 40 tablespoons of peanut butter (due to aflatoxin B content), having one 

chest x-ray taken in a good hospital, or smoking 1.4 cigarettes. The largest radiological risk to an 

individual worker from any of the potential accidents analyzed for this environmental assessment 

88 



DOE/EA-1148 

would be an increase of three chances in a million of death by cancer due to radiation exposure 

following an accidental spent fuel transfer cask drop outside the facility. Since this accident 

would involve untreated spent fuel, it would apply to all the alternatives, including the No-Action 

Alternative. This accident also represents the largest risk to the maximally exposed (public) 

individual, with an increase of three chances in a billion of developing a fatal cancer. The largest 

radiological risk to an individual worker from an accident not also applicable to the No-Action 

Alternative would be a one chance in 25 million risk of death by cancer as a result of an air cell 

exhaust system flow reversal accident. 

4.2.1.1 Consequences of Design-Basis Facility Accidents 

For the accident scenarios, meteorological dispersion factors were calculated using average 

meteorological conditions at the site [category D stability and a windspeed of 4 meters per 

second (13.1 feet per second)]. A stack height of61 meters (200 feet) was used where the stack 

could be clearly credited for providing an elevated release. No credit was taken for plume rise 

due to effluent momentum. Because of a rise in terrain near the site boundary, no credit was 

taken for the stack elevation in calculating doses at the site boundary. Where appropriate, 

receptor exposure time was reduced to account for plume travel time. 

The FSAR accident consequences were recalculated using the foregoing modeling assumptions. 

ORIGEN II and RSAC 5 (Version 5.2) were used in the analysis. The results for the accidents 

analyzed in the FSAR are given in Table 4-1. Only the more significant potential accidents are 

discussed below. In addition to the calculated doses at the site boundary and at the bus-staging 

area, which were also reported in the FSAR for more conservative meteorological assumptions, 

Table 4-1 gives the estimated impact of the listed accidents on the workers located within the 

FCF (involved workers) as well as uninvolved workers at the bus staging area. Only three 

accidents result in any facility worker dose. Human health effects, in terms of estimated latent 

cancer fatalities, were not reported in the FSAR but are provided in Table 4-1. 
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The accident situation that would result in the highest onsite dose was the Air Cell Exhaust 

System Flow-Reversal. This event, considered extremely unlikely, would result in a dose of 

6.3 x 1 o-3 rem to an individual at the bus-staging area. An individual receiving this dose would 

have an increased lifetime probability of 2.5 x 10-n (about one in four-hundred thousand) of 

contracting a fatal cancer. The greatest public dose (MEl at the site boundary) would also result 

from an Air Cell Exhaust System Flow Reversal. The resultant dose to an individual at the site 

boundary dose from this event was calculated to be 9.0 x 10-s rem. An individual receiving this 

dose would have an increased lifetime probability of 4.5 x 1 o-s (about one in twenty million) of 

contracting a fatal cancer. 

It is therefore most likely that no member ofthe public would incur a fatal cancer if this accident 

occurred. The lifetime increase in probability of a nonfatal cancer would be one chance in 

2 million for the worker and one chance in 100 million for the ME I. 

The radiation doses to the involved workers, the uninvolved workers and the population within 

80 kilometers (50 miles) from the Air Cell Exhaust System Flow Reversal accident are estimated 

to be 40 person-rem, 3.5 person-rem, and 0.024 person-rem, respectively. These radiation doses 

would result in an estimated increase in latent cancer fatalities of 0.004 (one chance in 250 of an 

additional cancer fatality) for the involved workers,* 0.0014 (approximately one chance in 700) 

for the uninvolved workers, and 0.000012 (approximately one chance in 83,000) for the 

80 kilometer (50 mile) population. This accident would result in an estimated increase in 

nonfatal cancers of0.0008 (approximately one chance in 1250) among the involved workers, 

0.0003 (approximately one chance in 3500) among the uninvolved workers, and 0.0000024 

(approximately one chance in 400,000) among the 80 kilometer (50 mile) population. 

For the design basis accident involving a breach in the argon cell, the radiation doses would be 

0. 78 person-rem for the involved and uninvolved workers and 0.0074 for the 80 kilometer 

(50 mile) population. These radiation doses would result in an estimated increase in latent 

• Assuming 40 involved workers in FCF in a total site population of 600 (560 uninvolved). 
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fatalities of 0.00031 (approximately one chance in 3200 of an additional cancer fatality) among 

the workers and 0.0000037 (approximately one chance in 270,000) among the 80 kilometer 

(50 mile) population. This accident would result in an estimated increase in nonfatal cancers of 

0.00006 (approximately one chance in 16,000 of one additional cancer) among the workers and 

0.00000074 (approximately one chance in 1.3 million) among the 80 kilometer (50 mile) radius 

population. 

The other design basis accidents summarized in Table 4-1 would have lesser effects, regardless 

of the probability of their occurrence. 

4.2.1.2 Consequences of Beyond-Design-Basis Accidents 

Two beyond-design-basis accidents, one an airplane crash into the facility and the other a metal 

fire in the cell with breach of containment, have been evaluated for the FCF. These accidents are 

estimated to have less than one chance in a million of occurring; their consequences are 

summarized in Table 4-2. The radiation dose estimate for the airplane crash accident is based on 

the methodology used in the SNF and INEL EIS. The estimate for the metal fire accident is 

based upon the methodology stated in the FCF FSAR, but with normalization to the same 

meteorological conditions used for the airplane crash. The metal fire accident is assumed to 

occur simultaneously with small breaches in the argon cell confinement and with concurrent 

failure of abatement by the two separate stages of HEP A filtration provided by the safety exhaust 

system. The second accident, an aircraft crash into the facility is described in detail in DOE/ID-

1 04 71, "Accident Assessments for Idaho National Engineering Laboratory Facilities." 
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Postulat..:d 
Accident 

Airplane 
Crash 
into 
Facility 

!\1ctal Fire due 
to earthquake 
induced hrcach 
in argon cell 
concurrent 
with unfiltered 
release (HEPA 
Filter Failures-
2 stages) 

Table 4-2. Summary of Beyond-Design-Basis Accidents 

Radiological Dose,"' rem 

MEl 

Dose (rem) LCFd 

0.67 3.4 X JO-< 

0.7 3.5 X ](J' 

Involved and 
Uninvolved Worker 

Dose (rem) LCFJ 

3.9 x Io-J 

13 5.2 X]()' 

Mitigating 
Features 
Credited 

None 

None 

Other 
Availabk 
Features 

Not 
Cr~dited 

NA 

Safety 
Exhaust 
System 
HEPA 
filtration 

DOE/EA-1148 

Basic 
Assumptions 

Assumes airplane 
penetrates the 
building :.md argor. 
cell resulting in 
facility fire. 

Assumes accident 
caused by large 
earthquake 
resulting in failure 
of nonqualiticd 
penetrations of 
argon cell 
boundary and 
ensuing metal fire 
in material-at-risk. 

Doses arc normalized to 50th percentile meteorological dispersion in acconlance with NRC Regulatory Guide 4.2. 
approximated by stability category D with windspeed of 4 m/s. 
Worker is assumed to be located at the bus staging area. 
Inhalation and submersion dose. 
Latent cancer fatality. 0.0004 latenr cancer fatality per rem for workers. 0.0005 latent cancer fatality per rem for the public, 
factors double for doses greater than 20 rem (ICRP Publication 60). Results may be interpreted as the probability that the 
maximally exposed individual would incur a fatal cancer. 

The airplane crash accident assumes that a large commercial jet crashes into the FCF, resulting in 

penetration of the Argon Cell and a fire in the facility involving aviation fuel. Based on the 

analysis of bounding material inventories in the final Safety Analysis Report (SAR), the Argon 

Cell was assumed to contain the following radioactive materials: I) 45 kilograms (about 

100 pounds) of pyrophoric fuel material; 2) one waste canister containing about 200,000 curies 

of fission products; and 3) 1000 curies of transuranic radionuclides solidified into a salt block, 

and about 1800 curies of krypton-85 in the argon cell atmosphere. Due to the large breaches of 

the building and the argon cell caused by the aircraft impact, an unmitigated release of 

radioactivity to the environment was assumed to occur. By conservatively assuming that each of 

the 600 involved and uninvolved workers receives the 9.7 rem radiological dose, the increase in 

latent cancer fatalities is estimated to correspond to 2.3 latent cancer deaths. The increase in 

nonfatal cancers due to this accident would result in an estimated 0.5 cancers among the 600 
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workers. The direct effect of the airplane crash and subsequent damage to the faciiity wouid be 

expected to cause a significantly larger number of deaths. This accident would result in a 

radiation dose of250 person-rem among the population within an 80 kilometer (50 mile) radius. 

The estimated increase in latent cancer fatalities is 0.13, or approximately one chance in eight of 

au additional cancer fatality. The corresponding increase in nonfatal cancers is estimated to be 

0.025, or one chance in forty of an additional nonfatal cancer. 

In the metal fire accident, a large earthquake is assumed to result in breaches to the argon cell and 

a fire in the hot process metal is assumed to start after sufficient oxygen enters the argon cell. 

The maximum amount of pyrophoric • heavy metal allowed outside individual confinements at 

one time is assumed to be involved in the fire. The two stages ofHEPA filters in the safety 

exhaust system, which would begin to operate in this event, are assumed to have failed even 

though they are designed to withstand a large earthquake. Therefore, the gas-borne products of 

combustion from the metal fire are assumed to be pushed into the environment without 

mitigation. In other respects, this metal fire accident has been analyzed under the same 

assumptions that were used in the analysis of the design-basis metal fire that was mitigated by the 

safety exhaust system and its HEP A filters. It is estimated that each of the 600 involved and 

uninvolved workers would receive the 13.0 rem radiological dose which is estimated to result in 

an increase of three latent cancer deaths. It is estimated that the accident would result in one 

additional nonfatal cancer among the 600 workers. The direct effect of an earthquake of this 

magnitude would be expected to be much larger due to damage to the facility and office 

buildings. 

This accident would result in a radiation dose of 7 4 person-rem among the population within an 

80 kilometer (50 mile) radius. The estimated increase in latent cancer fatalities is 0.037, or 

approximately one chance in twenty-five of an additional cancer fatality. The corresponding 

• In this context, "pyrophoric" means "susceptible to spontaneous ignition and continued 
combustion in its condition at the time of the accident." 
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increase in nonfatal cancers is estimated to be 0.0074, or one chance in 135 of an additional 

nonfatal cancer. 

The estimated consequences of these accidents are conservative (i.e., tend to overestimate 

consequences) because it is unlikely that all persons exposed would receive the dose calculated 

for their location. The average dose to exposed individuals would likely be less because some 

would be in buildings rather than outside, and because some interdiction of the local 

(contammated) food supply could be expected. Taking account of both the probability and 

consequences, the overall accident risks associated with the Proposed Action are small. 

4.2.1.3 Transportation Accidents 

The Proposed Action and alternatives include transportation between the following facilities: 

FCF, HFEF, and RSWF. They would also include the lifting of casks onto transportation 

vehicles. Two bounding transportation accidents which were evaluated were based on 

accidentally dropping the interbuilding cask (IBC) used to transfer fuel subassemblies and are 

described in the FSAR as "subassembly ruptures within the IBC.'' These accidents have been 

judged to bound any similar accidents including waste casks because of the very conservative 

cooling time and release fractions assumed for the IBC accident analyzed in the FSAR. In the 

first accident, the IBC is assumed to be dropped from the transport trailer outside the facility,* 

causing the spent fuel inside to overheat, melt, and burn, which would release radioactive 

particulates and gases into the atmosphere. For the Proposed Action and alternatives, this 

accident is classified as "unlikely." At the bus staging area and the site boundary, respectively, 

the estimated doses would be 0.75 and 0.01 rem. These doses correspond to an increase in latent 

cancer fatalities for each worker of 3 x 1 o-4 and 5 x l o-n for the MEl at the site boundary. 

The radiation dose to the 600-person involved and uninvolved worker population is estimated to 

be 450 person-rem. (Both type workers are assumed to be the same because of the delay time 

• The analysis accounted for the absence of HEP A filtration outside the FCF. 
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between dropping the cask and the beginning of radiation release.) The radiation dose to the 

80 kilometer (50 mile) radius population is estimated to be six person-rem. These radiation 

exposures would be expected to result in an increase of 0.18 latent cancer fatalities among the 

workers (1 chance in 5 of an additional cancer fatality), and 0.003 latent fatalities in the 

population within an 80 kilometer (50 mile) radius (one chance in 330 of an additional cancer 

fatality). The corresponding nonfatal cancers are estimated to be 0.04 (one chance in 25) and 

0.0006 (1 chance in 1650) in the 600-worker and the 80 kilometer (50 mile) population, 

respectively. 

In the second accident, classified as "unlikely" for the Proposed Action and alternatives, the IBC 

is assumed to be dropped inside the building. The radiation doses are calculated to be 0.00024 for 

the worker and 0.00010 rem for the MEI, crediting the stack height in providing an elevated 

release, and the single stage of HEP A filtration provided in the FCF building exhaust system. 

These doses correspond to one chance in 1 0 million that the worker will develop a fatal cancer 

and one chance in 20 million that the MEl would develop a fatal cancer as a consequence of this 

accident. The consequences of these two accidents are summarized in Table 4-3. 

4.2.2 Natural Hazards 

The FCF FSAR provides a discussion of natural phenomena hazards that could affect the FCF (or 

other facilities). One potential hazard is snow loading; the expected snow loads [less than 

947 kilograms per square meter (40 pounds per square foot)] are well known and roof designs 

easily meet the criteria.34 Tornado risk is sufficiently low at the INEL that wind-loading 

considerations are controlled by straight winds; the design basis wind is 150 kilometers per hour 

(95 miles per hour)35
• The low precipitation at the site, the permeable soils, and the distance of 

ANL-W from streams on the INEL result in little or no concern for external hazards from 

flooding. The principal potential natural hazard is earthquakes. The approach to natural 

phenomena hazards is based on "Design and Evaluation Guidelines for Department of Energy 

Facilities Subjected to Natural Phenomena Hazards, UCRL 15910," as required by DOE Order 

6430.1A. Although the FCF is classified as a "moderate hazard" facility, a performance goal that 
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is the same as that recommended for a "high hazard" facility was chosen for use. The FCF, as a 

moderate hazard facility36
, was only required to use as an earthquake with a zero-period, ground

surface acceleration of 0.14 times the acceleration of gravity in the horizontal direction as a basis 

for structural assessment. The more conservative project goal used a seismic loading for FCF 

structural analysis based on a zero-period ground-surface acceleration of 0.21 times the 

acceleration of gravity in the horizontal direction. The analysis showed that the facility will meet 

this higher performance goal. The air celL argon cell, and general building were analyzed to 

verify structural integrity during and after the design-basis earthquake. The stresses were found 

to be well within the ANSI/ AISC N690 and the ACI allowable stresses. The small horizontal 

deflections ensure that the stress reversals will be small.37 

Table 4-3. Summary of Transportation Accidents 

Postulated 
Accident 

lnterbuilding 
Cask Drop 
Outside 
Facility 

Radiological Dose. a.b rem 

INEL Boundary Worker 

Dose (rem) LCF' Dose (rem) LCF' 

0.01 5 x 1 o-6 0.75 J X J0-4 

Other 
Available 

Mitigating Features 
features Not 
Credited Credited 

None NA 

Basic 
Assumptions 

Assumes IBC is 
dropped outside 
facility. 

lnterbuilding 1.0 x IQ-4 5 x IQ-8 2.4 x 10 4 9.6 x 10-8 One stage None Assumes IBC 
Cask Drop HEPA accident occurs 
Inside filtration inside the 
f'acility facility. 

Doses are normalized to 50th percentile meteorological dispersion in accordance with NRC Regulatory 
Guide 4.2, approximated by stability category D with winds peed of 4 m/s. 
Inhalation and submersion dose, as applicable and significant. 
Latent cancer fatality, 0.0004 latent cancer fatality per rem for workers, 0.0005 latent cancer fatality per 
rem for the public, factors double for doses greater than 20 rem (ICRP Publication 60) and assumes the 
accident occurred. 
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4.3 Cumulative Impacts 

A cumulative impact is the result of the incremental impact of the Proposed Action added to all 

other past, present, and reasonably foreseeable future actions. Cumulative impacts a·:sociated 

with INEL SNF, environmental restoration, and waste management activities would he small and 

have been described and analyzed in Volume 2, Section 5.15 of the SNF and INEL l IS. Because 

this proposed demonstration would be conducted concurrently with other INEL SNF work, the 

incremental impacts of the Proposed Action are discussed in comparison to the cumulative 

impacts previously described in the SNF and INEL EIS. 

4.3.1 Land Use 

Implementation of the Proposed Action would not contribute to the cumulative loss of open

spaced land. As discussed in Section 2.3, all activities associated with the Proposed Action 

would be conducted within existing facilities, and no additional land area would be disturbed. 

4.3.2 Socioeconomics 

As discussed in Section 4.1.4, any additional research personnel hired to help plan, conduct, and 

interpret the experiments would be more than offset by the reduction in force due to the 

shutdown ofEBR-11. No net additional personnel would be hired. 

4.3.3 Cultural Resources 

As discussed in Section 2.3, all activities associated with the Proposed Action would be 

conducted within existing facilities. Therefore, no archeological or historic sites and structures 

would be affected. 
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4.3.4 Air Quality 

The incremental impacts of nonradioactive air emissions would be well below occupational 

standards, consistent with experience with operations at ANL-W. At site boundary locations, 

concentrations of criteria pollutants would remain well below applicable air quality standards. 

Cumulative impacts related to ozone formation and stratospheric ozone depletion would be well 

below the levels considered "significant" by State or Federal standards. 

For radioactive air emissions, all impacts at onsite and offsite locations would be well below 

applicable standards and would be a small traction of the dose received from natural background 

sources. They would introduce negligible cumulative impact. The highest dose to an offsite 

individual would be about 0.0000011 rem per year which is a factor of 9000 below the limit of 

0.01 rem per year, specified in the NESHAP and approximately a factor of 300,000 less than the 

dose due to natural background radiation on the Eastern Snake River Plain which results in an 

estimated dose of approximately 0.35 rem per year. 

4.3.5 Water Quality 

Implementation of the Proposed Action would have no incremental impact on regional water 

quality because no liquid effluents would be discharged to surface waters or groundwater. Water 

usage from the Proposed Action would add a negligible increment to the water usage from all 

INEL.3s 

4.3.6 Ecology 

Implementation of the Proposed Action would not contribute to the cumulative loss of habitat 

and vegetation in nearby communities. As discussed in Section 2.3, all activities associated with 

the Proposed Action would be conducted within existing facilities. Therefore, no additional land 

area or habitat would be disturbed. 
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4.3. 7 Transportation 

~mplementation ofthe Proposed Action would have no incremental impact to the cumulative 

npacts of transportation described in the SNF and INEL EIS. As discussed in Section 4.1.3, the 

)ad traffic related to facility operations would remain at or below current levels as expected 

under the No-Action Alternative. 

4.3.8 Health and Safety 

Implementation of the Proposed Action would not result in any observable increase in human 

health effects within the worker population or the general public. As discussed in Section 4.1.2, 

the average radiation exposure to workers involved in the Proposed Action would be virtually the 

same as the average exposure expected under the No-Action Alternative. As discussed in 

Section 4.1.2, because levels are so low, planned activities associated with the Proposed Action 

would not cause additional radiological releases of any consequence to human health or the 

environment. 

4.3.9 Spent Nuclear Fuel, Uranium By-Product and Waste Management 

As discussed in Section 4.5, using a common comparison basis for estimating waste volumes for 

each alternative implementation of the Proposed Action would result in a net decrease in the 

combined volume of high-level waste and SNF at ANL-W. For the volume of high level wastes 

generated by the process, adequate storage capacity currently exists on-site. As noted in 

Section 4.5, the Proposed Action would increase the volume of depleted uranium and high-level 

radioactive waste stored at the ANL-W site. The increased volumes, however, would occupy a 

small percentage of the available storage space. 

Compared to the No-Action Alternative, the Proposed Action would also result in a net decrease 

in the amount of low-level waste generated and shipped to the INEL Radioactive Waste 

Management Complex (RWMC) (see Figure 4-2). The reduction in low-level waste volumes is 
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offset by a net increase in the amount oftransuranic waste. ANL-W and INEL (RWMC) has 

adequate interim storage capacity for the transuranic waste. 

The amounts of mixed waste and nonradioactive waste generated under the Proposed Action are 

the same as would be expected under the No-Action Alternative. 

4.4 Regulatory Framework 

In order to maintain compliance with environmental regulations, the actions described in the 

following sections must be taken as a result ofthis Proposed Action. 

The status of compliance with environmental regulations applicable to the Proposed Action is 

described below. 

4.4.1 Air Permits 

The Proposed Action would not require new or modified air permits for facilities at ANL-W. 

4.4.2 RCRA Permit Applications 

The treatment, storage, or disposal of hazardous and nonhazardous solid waste is regulated under 

the Solid Waste Disposal Act as amended by the Resource Conservation and Recovery Act and 

the Hazardous and Solid Waste Amendments of 1984. 

World events have resulted in significant changes in DOE's direction and operations. In 

particular, in April 1992 DOE announced the phase-out of reprocessing for the recovery of 

special nuclear materials. With these changes, DOE's focus has changed from reprocessing and 

recovery of materials to storage and ultimate disposition. This in turn has created uncertainty 

regarding the regulatory status of some nuclear materials in relation to the Resource 

Conservation and Recovery Act. 

100 



DOE/EA-1148 

DOE has initiated discussion with the Environmental Protection Agency on the potential 

applicability of the Resource Conservation and Recovery Act to SNF. Further discussions with 

the Environmental Protection Agency Headquarters and regional offices and State regulators are 

ongoing to develop a strategy for meeting any Resource Conservation and Recovery Act 

requirements that might apply. 

One function of DOE's national spent fuel program has been to consider which DOE SNF might 

be subject to regulation under the RCRA if DOE SNF were determined to be a solid waste. The 

working group in charge of researching this issue has issued an interim report, 39 which draws the 

following preliminary conclusions: 

For evaluation of both regulatory applicability and management technologies, the various types of DOE-owned 

SNF have been divided into 55 categories based on fuel type, matrix type and material, cladding type, 

uranium-235 enrichment, burnup, potential hazardous materials and characteristics, and actinide content. Current 

preliminary process knowledge and analyses indicate that 47 of the categories would not be subject to RCRA 

regulation if SNF if determined to be a solid waste. Only sodium-bonded and disrupted fuels, representing 8 SNF 

categories, require further evaluation before a more definitive position regarding RCRA applicability can be 

established. 

Extensive evaluation of the sodium-bonded SNF concern is required. Evaluation will involve determination of 

the extent of reactivity of the metallic sodium bonding. The sodium-bonded SNF is present in six categories 

representing approximately 3% of DOE-owned SNF by mass in MTHM (metric tons of heavy metal (uranium) or 

19% by volume. The metallic sodium bonded fuels appear to be the most likely to exhibit a RCRA characteristic. 

It is considered probable by the DOE Office of Civilian Radioactive Waste Management that 

only spent nuclear fuel and high-level radioactive wastes that do not include components 

regulated as hazardous wastes under the Resource Conservation and Recovery Act would be 

accepted for disposal in a repository. The reactivity of sodium is well known. Sodium is listed 

as a reactive metal under 40 CFR 261.23. Therefore, some treatment of spent fuels, such as the 

EBR-II driver and blanket, that contain these materials may be necessary prior to disposal in a 

geologic repository. 
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The mixed waste (see Table 4-5, Section 4.5) from the Proposed Action has been identified in the 

INEL Site Treatment Plan and would be treated under a Generator Treatment Plan according to 

40 CFR Part 268.7(a)(4) and IDAPA Section 16.01.50 ll before the material is shipped off the 

ANL-W site. The INEL Site Treatment Plan was developed to meet the requirements of the 

Federal Facility Compliance Act of 1992. The Proposed Action will not require additional 

RCRA permits. 

4.4.3 Pollution Prevention Act of 1990 

The Pollution Prevention Act of 1990 establishes a national policy for waste management and 

pollution control that focuses first on source reduction, followed sequentially by environmentally 

safe recycling, treatment, and disposal. Disposal or releases to the environment should occur 

only as a last resort. In response, DOE has committed to participation in the Superfund 

Amendments and Reauthorization Act Section 313, U.S. Environmental Protection Agency 

33/50 Pollution Prevention Program. The goal for facilities already involved in Section 313, 

such as ANL-W, is to achieve by 1997 a 33-percent reduction in the release of 1 7 priority 

chemicals from a 1993 baseline. DOE has developed and implemented the ANL-W Pollution 

Prevention/Waste Minimization Plan40
, dated June 1995, to achieve these goals. 

4.5 Spent Nuclear Fuel, Uranium By-Products and Waste Management Impacts 

The Proposed Action generates process wastes from the treatment operations and incidental 

wastes from the normal support operations of a hot cell facility. The process wastes include the 

fuel assembly hardware, metal waste form and ceramic waste form which have been described in 

Section 2.3. The incidental wastes include operational wastes such as broken equipment, rags, 

packaging materials and other miscellaneous items. The decommissioning wastes include the 

disposal of the process equipment and process fluids such as the electrorefiner salt and cadmium. 

These materials would be categorized and disposed of according to the existing DOE Orders and 

the Argonne radioactive waste management procedures. Table 4-4 summarizes the expected 

categorization of these process streams and their proposed interim storage and proposed final 
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disposal locations. The streams have also been included as a portion of the foreseeable proposed 

projects that were analyzed in DOE's SNF and INEL EIS. 

The fuel assembly hardware waste stream is produced when the fuel elements are removed from 

the structural components ofthe fuel assembly. These components are primarily stainless steel 

materials which contain short-lived radionuclides. Some radionuclides will be present at levels 

that exceed the quantitative Class C limits presented in Title 10, Code ofF ederal Regulations, 

Part 61 (10 CFR 61), entitled "Licensing Requirements for Land Disposal of Radioactive 

Waste." In accordance with the "Low-Level Radioactive Waste Policy Amendments Act of 

1985" (Public Law 99-240), the federal government is responsible for setting standards for 

disposal ofGreater Than Class C Low Level Waste (GTCC LLW). The Nuclear Regulatory 

Commission has indicated that GTCC LL W requires more stringent disposal methods than 

Class C LL W, and such materials must be disposed of in a geologic repository, unless proposals 

for disposal of such waste in a disposal site licensed pursuant to 1 0 CFR Part 61 are approved by 

the NRC [10 CFR § 61.55(a)(2)(iv)]. DOE is currently developing a strategy for management 

and disposal ofGTCC LLW (DOE Special Case Waste). The fuel assembly hardware has been a 

byproduct of EBR-II operations since the early 1960s. It is created, handled and stored under the 

Proposed Action and all alternatives because the fuel assembly hardware is removed from the 

elements before the elements are placed in storage. Fuel assembly hardware interim storage 

would be provided at the ANL-W RSWF and a geologic repository is shown as the anticipated 

disposal option. This waste stream has been included in the assessment of the GTCC disposal 

strategy. 41 
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Table 4-4. Summary of Process Material Categories 

Prcoess Streams Category Interim Storage 

Fuel Assembly Hardware 

Metal Waste Form 

Ceramic Waste Form 

Spent Fuel Elements 

<1 OOnCi/g 

> 1 OOnCi/g 

Cd contaminated 

Nonradioactive 

Process Wastes 

GTCC 

HLW 

HLW 

SNF 

Incidental Wastes 

LLW 

TRU 

MW 

sw 

RSWF 

RSWF 

RSWF 

RSWF 

NONE 

RWMC 

RSWF 

NONE 

Decommissioning Wastes 

Spent Process Chemicals 

Electrorefincr Salt 

Electrorefiner Cadmium 

Equipment 

< l OOnCi/g 

> l OOnCi/g 

Cd contaminated 

TRU 

MW 

LLW 

TRU 

MW 

GTCC- Low Level Waste (great~;r than class C) 
TRU - Transuranic Waste 
IlL W- High Level Waste 
LLW- Low Level Waste 
MW- Mixed Waste 
SW- Sanitary Waste 
FCF - Fuel Conditioning Facility 
RSWF - Radioactive Scrap and Waste Facility 
RWMC- Radioactive Waste Management Complex 
WIPP - Waste Isolation Pilot Plant 
LF- INEL Landfill 
GR- Geologic Repository 
SNF - Spent Nuclear Fuel 

*Current planning basis. 

RSWF 

RSWF 

NONE 

RWMC 

RSWF 
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Final Disposal* 

GR 

GR 

GR 

GR 

RWMC 

WIPP 

WlPPorRWMC 

LF 

WIPP 

WIPP 

RWMC 

WIPP 

WIPP or RWMC 
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The metal waste form would be produced from the stainless steel cladding which remains after 

the fuel alloy and sodium are dissolved in the electrorefiner. The elements from each driver fuel 

assembly and blanket assembly contain approximately 2. 9 and 3. 7 kilograms ( 6.4 and 

8.2 pounds) of cladding. This cladding and some radionuclides are mixed with zirconium to 

produce a stainless steel zirconium (approximately 15 weight percent zirconium) alloy. Since 

this material will contain, respectively, significant concentrations of fission products, the metal 

waste form is considered high-level waste (HL W). The radioactive components will also be at 

levels that will require remote handling, and geologic disposal is the anticipated disposal option. 

Prior to disposal, this material will be stored at the RSWF. For alternatives that involve no 

treatment, the stainless steel is included in the spent fuel assembly. 

The ceramic waste form (zeolite) would contain the majority of fission products and transuranics 

which have accumulated in the electrorefiner salt. The fission products would be incorporated 

into a zeolite which is mixed with glass frit to produce a ceramic material containing 

approximately 5.5 weight percent fission products and transuranics. This highly radioactive 

waste material would be categorized as high-level waste which requires long-term isolation. 

Extensive characterization would be performed to determine its qualification for disposal in a 

geologic repository. Since this demonstration is a research and development project, this 

material could also be classified as remote handled TRU waste and potentially be disposed of at 

WIPP. The production of the ceramic waste form in this demonstration has the purpose of 

assisting in the development of the necessary data to support a determination of compliance with 

waste acceptance criteria for geologic disposal ofthis material. For interim storage, the ceramic 

waste would be retrievably stored in RSWF. 

Under the No-Action Alternative, irradiated fuel would not be processed, and under the 

Equipment Demonstration Alternative, a reduced number of fuel assemblies would be processed 

compared to the Proposed Action. Spent fuel assemblies that are not processed would be 

packaged and stored until a decision regarding their disposal is made. Fuel elements would be 

removed from the fuel assembly hardware and placed into storage cans. These cans hold the 

elements from either two driver fuel assemblies or six blanket assemblies. Each can would then 
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be transferred to RSWF for interim storage. RSWF is currently permitted to store reactive 

sodium bearing materials. In Table 4-4, this waste stream is classified as spent fuel elements. 

For all alternatives, incidental wastes would be generated throughout the FCF, especially in the 

Hot Repair Facility where equipment would be decontaminated and repaired. This material 

includes rags, latex gloves, personnel protective clothing, and plastics from decontamination 

operations. Tools, conduit, piping, broken equipment, HEPA filters, analytical laboratory 

mechanical manipulators and other equipment require disposal, and are also considered 

incidental wastes. These wastes have been produced in ANL-W hot cell operations and shipped 

to the RWMC during the past thirty years. Before shipment, the materials would be stored and 

packaged according to the INEL radioactive waste acceptance criteria.42 

Eventually, under any ofthe alternatives, the equipment would be decommissioned and removed 

from the FCF. Wastes from this step include disposal of the equipment, used chemicals, and 

items that are used to decontaminate and place the facility in a safe industrial configuration. 

Except for the used process chemicals, the decommissioning wastes would be handled in the 

same manner as the incidental wastes. 

The incidental and decommissioning wastes would be sorted into the following waste categories: 

sanitary, hazardous, low-level, transuranic, and mixed. The sanitary wastes are nonradioactive 

and nonhazardous wastes that are typical of industrial operations. Sanitary solid wastes are 

disposed of at the INEL's landfill. The estimated generation rate of sanitary solid waste in FCF is 

310 cubic meters per year (11,000 cubic feet per year). This value is 0.5% ofthe INEL 

generation rate. 

The hazardous wastes are expected to be minimal. The ANL site has shipped an average 

3 0 cubic meters per year (11 00 cubic feet) of hazardous waste over the past three years to 

commercial disposal facilities. In accordance with past practices, hazardous wastes would be 

shipped to licensed commercial facilities for disposal, which would be used for all hazardous 
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waste under all alternatives. The Proposed Action would be expected to generate little hazardous 

waste. 

The low level and transuranic wastes would be the same kind of materials that are being 

produced in other ANL-W facilities' operations such as the activities in HFEF and the activities 

resulting from the shutdown of EBR-II. These wastes have been routinely handled, packaged and 

shipped to the R WMC during the past thirty years. Quantitative information for the Proposed 

Action and alternatives is estimated from current hot cell operations in FCF and HFEF. HFEF 

has produced approximately 28 cubic meters per year (990 cubic feet per year) of LL Wand 

1 cubic meter per year (35 cubic feet per year) ofTRU during the past three years. FCF, which is 

currently supporting reactor defueling operations and testing the process equipment with depleted 

uranium, produced 150 cubic meters ofLLW (5300 cubic feet) during 1995. These amounts 

were used to estimate the waste quantities of the different alternatives. 

The No-Action Alternative assumes continued operation of FCF as directed by DOE in support 

of programs other than the Proposed Action. However, it is assumed that these operations would 

not produce TRU wastes. For alternatives involving fuel treatment, operations in the argon cell 

would tend to produce TRU wastes. Air cell operations and most hot repair facility operations 

would produce LL W because contamination control programs would minimize contamination by 

transuranic isotopes. For decommissioning waste, previous experience with FCF 

decontamination for facility modifications was used for the estimate. 

The mixed wastes are generated principally from the disposal of any cadmium contaminated 

equipment. This equipment is very similar to the cadmium plated bolts and tools that were sold 

in hardware stores for uses where a protective coating was required. This waste stream would be 

minimized by washing the equipment and stabilizing the wash residue, if needed. Also, 

cadmium wastes would be produced from the analysis of cadmium samples in the Analytical 

Laboratory. The quantities have been estimated from experience with decontamination of 

cadmium plated equipment and operation of a small electrorefiner unit which is located in the 

HFEF. For decommissioning operations, disposal of the used process chemicals produces a 
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potentially mixed-waste stream. The cadmium currently used in the electrorefiner process would 

have to be disposed of. These mixed wastes have been identified in the INEL Site Treatment 

Plan43 and would be treated under a Generator Treatment Plan according to 

40 CFR Part 268.7(a)(4) and IDAPA Section 16.01.5011 before the material is shipped off the 

ANL-W site. The RSWF has been permitted by the State ofldaho44 as a mixed waste storage 

facility for these materials until the treatment is completed. The FCF potential mixed waste 

streams that are in the TNEL site treatment plan are shown in Table 4-5. The actual quantities 

produced plus a five-year projection is updated into the mixed waste inventory report at least 

annually so an accurate planning base is available for waste management activities. 

Table 4-5. The INEL Site Treatment Plan's List 
of FCF Potential Mixed Waste Streams 

URANIUM/CADMIUM FROM IFR EXPERIMENTS 

ICP WASTE SOLUTIONS W/HEAVY METALS 

SPENT HEPA FILTERS AND PRE-FILTERS 

Cd CONTAMINATED CLEANUP WASTE 

ELECTRO REFINER STRIPPED SALT- Ba AND Cd 

TRU-CD-HOT CELL WASTE 

ELEMENT HARDWARE FCF WASTE 

ELECTROREFlNER STRIPPED CADMIUM 

ELECTROREFINER INSOLUBLES W/CADMIUM 

TRU WASTE USED PRE-FILTERS 

Table 4-6 uses a common comparison basis for estimating waste volumes of each alternative and 

summarizes the estimated waste generation quantities for the Proposed Action and the three 

alternatives. Figure 4-2 shows the process quantities and storage location for each output stream. 
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Waste* Streams 

Fuel Assembly 
Hardware 
Metal Waste Form 

Ceramic Waste Form 

Spent Fuel Elements 
(not waste) 

Incidental Low Level 
Wastes 
Incidental TRU 
Wastes 
Mixed Wastes 

Sanitary Wastes 

Spent Process 
Chemicals 
Electrorefiner Salt 

Electrorefiner 
Cadmium 
Equipment and 
Incidentals 
Low Level Wastes 

TRU Wastes 

Mixed Wastes 

Low Level Wastes 

Table 4-6. Quantities of Waste Generated 
Equipment No-Action 

Proposed Action Demonstration alternative 
m3 (kg) Alternative m3 (kg) m3 (kg) 

Direct Process Wastes 
1.4 1.4 1.4 

(I ,900) (I ,900) (I' 900) 
0.10 0.05 0 
(460) (220) (0) 
0.52 0.25 0 
(640) (300) (0) 

0 2.3 4.4 
(0) (1,200) (2, I 00) 

Operational Wastes 
20 20 70 

(4, 100) (4,100) (14,000)(!) 
50 50 0 

(10,000) (10,000) (0) 
1.0 1.0 1.0 

(2,000) (2,000) (2,000) 
780 780 780 

(270,000) (270,000) (270,000) 
Decommissioning Wastes 

10 10 3.9(2) 

(12,000) (12,000) (4,700) 
0.11 0.11 0.11 
(590) (570) (550) 

87 87 150(2) 
(77,000) (77,000) (130,000) 

77 77 0 
(68,000) (68,000) (0) 

18 18 18 
(3,800) (3,800) (3,800) 

Construction Wastes 
0 0 0 

DOE/EA-1148 

Alternative Facility 
m3 (kg) 

1.4 
(I' 900) 

0.10 
(460) 
0.52 
(640) 

0 
(0) 

20 
(4,100) 

50 
(10,000) 

1.0 
(2,000) 

780 
(270,000) 

14 
(I 7,000) 

0.21 
(1200) 

240 
(210,000) 

77 
(68,000) 

36 
(7,600) 

* Uranium recovered as part of the Proposed Action is not waste and is not shown in the table. Spent fuel elements 
have been included because, although they are not categorized as waste, they require interim storage and eventual 
treatment or disposal. Estimated waste storage volumes include any additional volume necessary for packaging 
requirements associated with radiation protection and heat generation. The volume comparison basis is the same for 
all alternatives. 

(I) 

(2) 

Assumes continued FCF operations as a multipurpose hot cell as directed in support of DOE programs. For 
consistency, a three-year period of operation is assumed. 

It is assumed that a high-efficiency electrorefiner is not installed in FCF for the No-Action Alternative. 
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For process streams, the principal difference is that the ceramic and metal waste stream 

production decrease in the absence of treatment. The process waste streams would be stored at 

RSWF and the number of storage liners required would be 38, 59, 81, and 38 for the Proposed 

Action, Equipment Performance Verification Alternative, No-Action Alternative, and the 

Alternative Facility and Location Alternative, respectively. 

The construction wastes are materials that are generated from the preparation of the TAN hot 

cells for the demonstration. The current equipment in the TAN hot cells would have to be 

removed to prepare for electrometallurgical treatment process equipment. Construction wastes 

would be produced for this alternative but would not be produced under the alternative involving 

the demonstration of electrometallurgical treatment technology at the ANL-W site. 

For incidental and decommissioning wastes, the total quantities are similar for all alternatives; 

however, the No-Action Alternative will produce minimal transuranic waste and less 

decommissioning wastes since it was assumed that the high efficiency electrorefiner would not 

be installed. 

Since HFEF and FCF are operating facilities and process equipment has been installed, no 

construction wastes would be produced. For the alternative facility option, the hot cells would 

have to be cleaned and prepared for operations, and an estimated 1000 cubic meters (35,000 

cubic feet) waste would be produced. 

Table 4-7 shows a comparison between quantity of wastes from the Proposed Action and the 

current DOE inventory and INEL inventory. The current INEL and DOE inventories are from 

"Integration of EM Activities at the INEL. "45 The LL W and TRU radioactive waste volumes 

from the Proposed Action are approximately 0.2% and 0.09% of the current inventory, 

respectively. 
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Table 4-7. Comparisons of Waste Generated Under the Proposed Action 

Waste Streams 

High Level 

Waste 

TRU Waste 

Low Level Waste 

Mixed Waste 

Greater than Class 

C Waste 

Environmental 

Restoration Waste 

Proposed 

Action 

{mJ} 

0.52 

50 

20 

1.4 

192 

DOE 

Inventory 

{m3} 

330,000 

I 00,000 

120,000 

110,000 

Unknown 

I ,300,000 

112 

DOE/INEL 

Inventory Percent of INEL 

{m3~ Inventory (%) 

10,000 0.0052 

65,000 0.092 

9,500 0.21 

LIOO 0.10 

9,100 0.015 

320,000 0.06 
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For additional information, the total activity for the ceramic waste forms produced under the 

Proposed Action and the volumetric activity of this waste form are provided in Table 4-8. This 

same information for the metal waste form is provided in Table 4-9. 

4.6 Environmental Justice 

On February 11, 1994, Executive Order 12898, "Federal Actions To Address Environmental 

Justice in Minority Populations and Low-Income Populations," was published in the Federal 

Register (59 FR 7629). The Executive Order requires each Federal agency to identify and 

address disproportionately high and adverse human health or environmental effects of its 

programs, policies, and activities on minority and low-income communities. The Department is 

in the process of finalizing procedures for implementing the Executive Order. The extent to 

which environmental justice analysis should be included in an EA is not clear. At this time the 

Department is not intimating any views on this question, and the inclusion of the following 

discussion on environmental justice is not intended to establish for DOE the direction of future 

procedures implementing the Executive Order. 

In the SNF and INEL EIS, minority and low-income population distribution maps were prepared 

and analyzed using the ANL-W site as the center point. The maps were prepared using 1990 

census data available from the U.S. Bureau of the Census. These maps are based on an analysis 

of the 1990 United States Bureau of the Census. Tiger Line files, which contain political 

boundaries and geographical features, and Summary Tape Files 3A (as processed by the U.S. 

Environmental Protection Agency), which contain demographic information (USBC1992) data 

were resolved to the census tract group level. 

A "minority population" is defined as: A group of people and/or a community experiencing 

common conditions of exposure or impact that consists of citizens of the United States classified 

by the U.S. Bureau of Census as Negro/Black/African-American, Hispanic, Asian and Pacific 

Islander, American Indian, Eskimo, Aleut, and other nonwhite persons, based on 
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Table 4-8. Principal Isotopes· Contributing to Ceramic Waste Form Activity 

Total Activity for the Ceramic Total Volumetric Activity for the 
Nuclide Waste Form (Ci) Ceramic Waste Form (Ci/cm3

) 

1. Ce-144 789,950 2.86 

2. Pr-144 789.950 2.86 

3. Pm-147 315,325 1.14 

4. Cs-137 154,800 O.SC 

5. Ba-137M 145,825 0.53 

6. Y-90 130,950 0.47 

7. Sr-90 130,925 0.47 

8. Y-91 14,754 0.05 

9. Cs-134 13,648 0.05 

10. Pr-144M 9.480 O.OJ 

11. Eu-155 6,628 0.02 

1') 
1~. Sr-89 4,901 0.02 

13. Sm-151 4,463 0.02 

14. Pu-239 I ,499 0.()1 

Sum of listed nuclides: 2.513,095 9.11 

*Listed isotopes constitute greater than 99.9% of total activity, 15 months after reactor shutdown. 
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Table 4-9. Principal Isotopes* Contributing to Metal Waste Form Activity 

Total Activity for the Metal Total Volumetric Activity for the 
Nuclide Waste Form (Ci) Metal Waste Form (Ci/cm3

) 

1. Co-60 166,291 2.80 

2. Rh-106 115,500 1.95 

3. Ru-106 115,500 1.95 

4. Fe-55 94,708 1.60 

5. Nb-95 59,780 1.01 

6. Mn-54 38,543 0.65 

7. Zr-95 27,049 0.46 

8. Sb-125 10,519 0.18 

9. Co-58 4,460 0.08 

10. Te-125M 2,574 0.04 

11. Te-127M 1,447 0.02 

12. Te-127 1,417 0.02 

13. Sn-123 1,127 0.02 

14. Ni-63 698 0.01 

15. Rh-103M 674 0.01 

16. Ru-103 673 0.01 

Sum of listed nuclides: 640,960 10.81 

*Listed isotopes constitute greater than 99.9% of total activity, 15 months after reactor shutdown. 
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self-classification by the people according to the race with which they most closely identify. For 

purposes of analysis, minority populations are further defined as those census tracts within the 

zone of impact [80 kilometers (50 miles) of the ANL-W site] for which the percent minority 

population exceeds the average of all census tracts within the zone of impact by at least 20 

percentage points or where the percent minority population exceeds 50<Yo for any given census 

tract. In the case of migrant or dispersed populations, a minority population consists of a group 

that is greater than 50% minority. 

Low-income population is defined as: A group of people and/or a community experiencing 

common conditions of exposure or impact, in which 25% or more of the population is 

characterized as living in poverty. The U.S. Bureau of Census characterizes persons in poverty 

as those whose income is less than a "statistical poverty threshold." The threshold for the 1990 

census was a 1989 income of$12,674.00 for a family offour. This threshold is a weighted 

average based on family size and the age of the persons in the family. 

Approximately 172,000 people reside within the 80 kilometer (50 mile) radius ofthe ANL-W 

site. This distance was chosen to allow for comparison with population doses resulting from 

similar projects which were analyzed in the SNF and INEL EIS. Of that total population, only 

7% (11, 700 people) are classified as minority individuals. These individuals reside primarily to 

the southeast of the ANL- W site. The minority population composition is primarily Hispanic, 

Native American, and Asian. Most of the Fort Hall Indian Reservation of the Shoshone-Bannock 

Tribes iies largely within 80 kilometers (50 miles) ofthe ANL-W site. Ofthe total nearby 

population of approximately 172,000 people, 14% or approximately 23,000 people fall within the 

definition of "low-income." Census tracts containing low-income populations also lie largely 

southeast ofthe ANL-W site. 

As stated in the previous sections ofthis EA, the potential environmental impacts calculated for 

activities associated with the Proposed Action due to planned operations or accident conditions 

present little, if any risk, and do not constitute a disproportionately high adverse impact to any of 
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the surrounding population. Therefore, the impacts also do not constitute a disproportionately 

high and adverse impact on any minority or low-income populations. 

4.7 Consistency with U.S. Nonproliferation Policy 

The United States' policy on nonproliferation is contained in Presidential Decision Directive 13 

(PDD 13), a classified document. On September 27, 1993, at the time the Presidential Decision 

Directive 13 was signed, an unclassfied press release 46 summarizing its contents was issued. 

Regarding fissile materials, the fact sheet contains the following statements: 

The U.S. will undertake a comprehensive approach to the growing accumulation of fissile material from 

dismantled nuclear weapons and within civil nuclear programs. Under this approach, the U.S. will: 

Seek to eliminate where possible the accumulation of stockpiles of highly-enriched uranium or plutonium, 

and to ensure that where these materials already exist they are subject to the highest standards of safety, 

security, and international accountability. 

Propose a multilateral convention prohibiting the production of highly-enriched uranium or plutonium for 

nuclear explosives purposes or outside of international safeguards. 

Encourage more restrictive regional arrangements to constrain fissile material production in regions of 

instability and high proliferation risk. 

Submit U.S. fissile material no longer needed for our deterrent to inspection by the International Atomic 

Energy Agency. 

Pursue the purchase of highly-enriched uranium from the former Soviet Union and other countries and its 

conversion to peaceful use as reactor fuel. 

Explore means to limit the stockpiling of plutonium from civil nuclear programs, and seek to minimize the 

civil use of highly-enriched uranium. 
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Initiate a comprehensive review of long-term options for plutonium disposition, taking into account 

technical, nonproliferation, environmental, budgetary and economic considerations. Russia and other 

nations with relevant interests and experience will be invited to participate in this study. 

The United States does not encourage the civil use of plutonium and, according, does not itself engage in 

plutonium reprocessing for either nuclear power or nuclear explosive purposes. The United States, however, 

will maintain its existing commitments regarding the use of plutonium in civil nuclear programs in Western 

Europe and Japan. 

DOE has analyzed the Proposed Action for compliance with U.S. nonproliferation policy, 

focusing on three specific areas of concern-- plutonium, highly enriched uranium and 

reprocessmg. 

Part of the impetus for electrometallurgical technology research and development was to create 

an alternative to aqueous reprocessing in response to proliferation concerns raised during the late 

1970's.47 Electrometallurgical technology was developed for use in the Department's advanced 

liquid metal reactor development program. Following the cancellation of the Integral Fast 

Reactor development program, the electrometallurgical process has been modified for potential 

use in treating EBR-II SNF for interim storage and ultimate disposition. 

The electrometallurgical technique is incapable of yielding a pure separated plutonium stream. 

During the Integral Fast Reactor (IFR) project, which was canceled in 1994, the Depmiment 

attempted to develop an electn,refin~r that included a liquid cadmium cathode to collect and 

concentrate plutonium and all other transuranic elements present in the spent nuclear fuel. This 

process would have resulted in a plutonium product contaminated or mixed with uranium, other 

transuranic elements, and rare earth fission products. Development of the cathode progressed 

only to the point where the technical feasibility of the concept was established. No prototype or 

working model was ever commissioned for the Fuel Conditioning Facility. In the proposed 

demonstration, plutonium would stay mixed with the fission products and both would be 

immobilized in the ceramic waste form. 
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As conceived, however, the liquid cadmium cathode would have produced a metal alloy product 

containing up to 70% plutonium which could only have been obtained after subsequent 

processing in a high-temperature vacuum furnace. The balance of materials (30% of the alloy) 

would be those elements most difficult to separate from plutonium by any chemical means: 

uranium, americium, neptunium, curium, and the rare earth fission products. This plutonium 

metal-alloy product would have high fission product and transuranic content (HITRU), a high 

heat source, a high neutron radiation source, and a high gamma radiation source, any one of 

which would make design of a weapon extremely difficult. Neutron and gamma radiation would 

be three to four orders of magnitude higher than weapons grade or reactor grade material. These 

levels of radiation are lethal and would prohibit any handling of the material or weapon by other 

than remote means. As a result of high heat, neutron and gamma radiation sources and 

transuranic contamination, any attempt to use plutonium in this form for weapons purposes 

would add significant difficulties to any potential proliferant's efforts. 

The Department of Energy requested a study by the Defense Technologies Engineering Division 

of Lawrence Livermore National Laboratory (LLNL) to determine the feasibility of misusing 

electrometallurgical technology in order to produce plutonium that could be used in a proliferant 

nuclear weapon program. While the report from that study is classified, an unclassified 

presentation on the conclusions from the report was given to DOE by LLNL in March 1994. 

According to the presentation, the study concluded that significant new process inventions, 

remote fabrication and new weapons designs would be required before material resulting from 

this process could be used in a nuclear weapons program. The major problems for prospective 

weapons designers would be: (a) HITRU plutonium heat output would complicate and might 

even preclude the design of even a simple nuclear device, due to the heat effect on high 

explosives and plutonium components; (b) radiation levels from the material would be 

incapacitating and lethal to individuals and would preclude close exposure for more than brief 

periods during weapons fabrication; (c) designing processes to deal with the radiation levels 

would significantly complicate a proliferant's development and deployment programs and 

production activities; and (d) over time, high radiation fields would negatively impact materials 

properties and electronic behavior. 
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The electrometallurgical technique is not capable of increasing the level of enrichment of 

uranium contained in spent nuclear fuel being treated. Therefore, this technology is not useful to 

a nation seeking to enrich uranium. Unlike spent fuel from typical commercial power reactors 

which would contain only low-enriched uranium in their fuel alloy, spent driver fuel from EBR-If 

contains a high concentration of highly enriched uranium.* The EBR-II driver fuel is initially at 

67% enrichment; weapons grade HEU is 93% or higher. While it is correct that the technology 

would separate the highly enriched uranium from the driver spent nuclear fuel under the 

proposed demonstration, the highly enriched uranium in the EBR-11 driver fuel would be melted 

in the casting furnace and combined with depleted uranium to produce low-enriched uranium 

without ever leaving the argon cell. 

Blending down the highly enriched uranium is consistent with the United States nonproliferation 

policy to seek to eliminate where possible the accumulation of stock piles ofhighly enriched 

uranium or plutonium. Blending down to low-enriched uranium would also make the material 

easier to handle and to store, without precluding any future disposition option that might be 

seleded. It would also support the Department's commitment to reduce unnecessary stockpiles 

of highly enriched uranium. The blended down uranium would be easier to handle and store than 

HEU because special nuclear materials are categorized for security according to a number of 

physical and chemical characteristics. Materials more easily used for weapons are more 

expensive to manage than those that are less easily used for weapons. If the uranium were left as 

relatively pure highly enriched uranium, security upgrades costing on the order of half a million 

dollars would be required for FCF. !\nnual costs for increased security personnel would be on 

the order of several hundred thousand dollars. By comparison, the blended-down uranium falls 

into one of the lowest special materials categories. There is comparatively little cost to manage 

this material. No additional handling of the electrorefiner cathode product is required. 

*Highly enriched uranium is defined as having greater than 20% uranium-235. The spent 
EBR-II fuel on average contains approximately 65% uranium-235. 
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The Department has provided the following definition of reprocessing in its Programmatic Spent 

Nuclear Fuel Environmental Impact Statement:48 

Reprocessing (of spent nuclear fuel): Processing of reactor irradiated nuclear material (primarily spent nuclear 

fuel) to recover fissile and fertile material, in order to recycle such materials primarily for defense programs. 

Historically, reprocessing has involved aqueous chemical separations of elements (typically uranium or 

plutonium) from undesired elements in the fuel. 

As noted in Section 2.3 of the environmental assessment, this technology does separate spent 

nuclear fuel constituents into certain groups. For driver spent nuclear fuel, these groups are ( 1) 

highly-enriched uranium (which would immediately be blended with depleted uranium to form 

low-enriched uranium), (2) a mixture of fission products and plutonium, and (3) cladding metal. 

For the blankets, these groups are (1) low-enriched uranium, (2) a mixture of fission products and 

plutonium, and (3) cladding metal. 

The Department of Energy does not regard the proposed treatment process as "reprocessing" as 

that term has been used historically and is used in the Department of Energy National 

Environmental Policy Act regulations. The purpose of the Department of Energy's reprocessing 

activities was to recover plutonium and highly-enriched uranium from spent nuclear fuel for 

reuse in defense-related activities, including weapons production. These activities required large 

production-scale buildings and ancillary facilities. The Department of Energy regulations 

implementing the National Environmental Policy Act were drafted with these reprocessing 

activities in mind. In contrast, the much smaller-scale proposed demonstration of 

electrometallurgical technology would not involve the separation of plutonium from fission 

products or the reuse or recycling of any separated materials for defense-related purposes. 

DOE's former reprocessing facilities at its Savannah River, Hanford, and INEL sites range in 

size from 19,000 square meters (200,000 square feet) to 54,000 square meters (600,000 square 

feet). They produced pure fissile material for defense programs. By comparison, FCF, a research 

facility for technology development and demonstration and not a production facility, has a 

footprint of only 1,500 square meters (16,000 square feet). 
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With regard to the potential reuse of separated materials, the treatment of the I 00 driver 

assemblies would result, after blending. in approximately 1400 kilograms of low-enriched 

uranium. As described in Section 2.3 of the environmental assessment, this low-enriched 

uranium would be stored at Argonne National Laboratory- West until a decision is made 

regarding its ultimate disposition. The disposition ofthis material would be consistent with 

future departmental decisions regarding other similar materials, but it would not involve reuse for 

defense-related purposes. Potential disposition options for this material include its sale to the 

commercial nuclear industry for use as pO\ver reactor spent nuclear fuel. 

For all of these reasons, the Department of Energy does not believe that the proposed 

demonstration of electrometallurgical technology constitutes "reprocessing" within the meaning 

of 10 CPR Part 1021, Appendix D to Subpart D. Even ifthe proposed demonstration were 

regarded as "reprocessing;· it is important to note that preparation of an environmental impact 

statement is not automatically required by Appendix D. which is entitled "Classes of Actions 

That Normally Require EISs"' (emphasis added). At most, the mclusion of a class of actions in 

Appendix D establishes a presumption that activities generally falling within that class are 

"major"' activities requiring the preparation of an environmental impact statement. That 

presumption is overcome when an evaluation of a specific proposal indicates that it is not a 

"major" activity and would not produce any significant environmental impacts. 
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5.0 ENVIRONMENTAL CONSEQUENCES OF ALTERNATIVES 

The environmental impacts for the Proposed Action and the three alternatives are small. The 

differences in near-term environmental consequences are also small, but the third alternative 

(Demonstration at an Alternative Facility and location), would generate some 1000 cubic meters 

(35,000 cubic yards) of construction waste and 300 person-rem of additional radiation dose to 

workers involved in decontamination and demolition. All alternatives assume the continued 

defueling ofEBR-11 and disassembly of the spent nuclear fuel assemblies as required to package 

them for temporary storage. All alternatives also assume that DOE will continue to perform 

research on potential processes for treatment of spent nuclear fuel for long-term storage or 

disposal. 

One notable difference in consequences among the alternatives is in the storage requirement for 

waste and SNF, as shown graphically in Figure 5-l. Because treatment of the assemblies would 

result in waste forms more compact than the spent fuel, less storage volume would be required 

for the waste forms and byproducts of the treated assemblies than for the untreated SNF 

assemblies. Under the Proposed Action, the RSWF storage requirement would be 38 liners. 

Byproduct uranium ingots would total 0.15 cubic meters (5.3 cubic feet) in volume (equivalent to 

two RSWF canisters). The Equipment Performance Verification alternative would require 59 

RSWF storage liners and storage space for 0.07 cubic meters (2.5 cubic feet) of uranium 

byproduct ingots (equivalent to one RSWF canister). The No-Action alternative would require 

81 RSWF storage liners. The number of storage liners required under the Demonstration in 

Alternative Facility at TAN is the same as the Proposed Action because only the location of the 

treatment process is different. 

The process waste streams and byproducts for the Proposed Action and alternatives are 

summarized in Tables 5-1 through 5-4. The treatment process itself is compact and would 

produce compact waste forms and byproducts. These would be stored in existing facilities. Most 

incidental waste generation in FCF occurs external to the hot cells, somewhat independent 
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Table 5-l. Summary of Potential Environmental Impacts of the Proposed Action 

Environmental Attribute 

Geology and soil, acres 
disturbed 

Water resources 

Wildlife and habitat 

Historic, archaeological, or 
cultural resources 

Air resources 

Human health 

Transportation 

Waste managementc 

Socioeconomic conditions 

Potential impact' 

None (no disturbed acreage) 

No increase 

None 

None 

Radiological operational emissions 
1.1 x J0-4 ofNESHAP dose limit 

Toxic Air Pollutants CT APs) 
None 

Prevention of Si nificant Deterioration PSD 
Clean Air ct Permit No. 0140-00 2 

Radiation exposures and cancer risk 
Maximally exposed offsite individual: 

I. 1 X I o- rem/yr 
5.3 x 10- 10 increase in latent cancer 
fatalities per year 

80 km (50 mile) population: 
1.8 x 10-2 person-rem/yr 
9 X I o-6 increase in latent cancer fatalities 
per year 

Nonradiological effects- No emissions 

Construction: None 
Operation ( offsite truck trips per year): 

Radio1ogical - Ongoing 

Construction: 
Operation: 

Construction: 
Operation: 

None 
HL Wb - 0.52 m3 total 
GTCCb - 1.4 m3 total 
TRUb Waste- 50m3 total 
LL Wb - 20 m3 total 
MWb - I m3 total 
Sanitary - 780 m3 total 
Decommissioning- 192m3 

total 

None 
Existing workers 

Explanation 

Project would be in existing 
facility 

Process water not required 

Project would be in existing 
facility 

Project would be in existing 
factlity 

Facility design, waste acceptance 
criteria, safety analysis, 
inspection and surveillance; and 
annual reporting control 
emissions. 

Access control, facility design, 
safety analysis, inspection and 
surveillance; and annual reporting 
control radiation exposure. 

Use of approved transport 
vehicles and containers, qualified 
equipment operators, and 
shipment manifesting procedure 
control transportation operations 

Waste procedures, waste 
minimization and recycling 
programs in place at INEL 
control waste management. 

No additional workers required 

a. 
b. 

Definition of Acronym: NESHAP- National Emission Standards for Hazardous Air Pollutants. 
Definition of Acronyms: (HLW)- High-level waste, (GTCC)- Greater than Class C, (TRU)- Transuranic, 
(LL W) - Low-level waste, (MW)- Mtxed Waste 

c. Uranium recovered as Rart of the Proposed Action is not waste and is not shown in the table. Spent fuel 
elements have been included because, although they are not categorized as waste, they require mterim 
storage and eventual treatment or disposal. Estimated waste storage volumes include any additional volume 
necessary for packaging requirements associated with radiation protection and heat generation. The volume 
comparison basis is the same for all alternatives. 
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Table 5-2. Summary of Potential Environmental Impacts of the Equipment Performance 
Verification Alternative 

Environmental Attribute 

Geology and soil, acres 
disturbed 

Water resources 

Wildlife and habitat 

Historic, archaeological, or 
cultural resources 

Air resources 

Human health 

Transportation 

Waste management" 

Socioeconomic conditions 

Potential impact a 

None (no disturbed acreage) 

No increase 

None 

None 

Radiolotcal ooerational emissions 
5. x 10·<rofNESHAP dose limit 

Toxic Air Pollutants (TAPs} 
None 

Prevention of Si nificant Deterioration PSD 
Clean Air ct Permtt No. 0140-0022 

Radiation exposures and cancer risk 
Maximally ex~osed offsite individual: 

5.8xlo- rem/yr 
2.9 x 10-10 increase in latent cancer fatalities 
per year 

80 km (50 mil~) population: 
1.5 X I o-· person-r~m/yr .. 
7.5 x 10-6 mcrease mlatent cancer fatahttes 
per year 

Nonradiological effects - No emissions 

Construction: None 
Operation ( offsite truck trips per year): 

Radiological - Ongomg 

Construction: 
Operation: 

Construction: 
Operation: 

None 
HL Wb - 0.25 m3 total 
Spent fuel elements - 2.3 m3 

total 
GTCCb- I A m3 total 
TRUb Waste- 50 m3 total 
LL Wb - 20 m3 total 
MWh- I m3 total 
Sanitary - 780 m3 total 
Decommissioning-192m' 
total 

None 
Existing workers 

Explanation 

Project would be in existing facility 

Process water not required 

Project would be in existing facility 

Project would be in existing facility 

Facility design, waste acceptance 
criteria, safety analysis, inspection 
and surveillance; annual reporting 
control emissions. 

Access control, facility design, 
safety analysis, inspection and 
surveillance;, annual reporting 
control radiation exposure. 

Use of approved transport vehicles 
and contamers, qualified equip
ment operators, and shipment 
manifesting procedu~e control 
transportatiOn operatiOns 

Waste procedures, waste 
minimtzation and recycling 
programs in place at INEL control 
waste management. 

Additional workers not required 

a. Definition of Acronym: NESHAP -National Emission Standards for Hazardous Air Pollutants. 
b. Definition of Acronyms: (HL W)- High-level waste, (GTCC)- Greater than Class C, (TRU)- Transuranic, (LL W)

Low-level waste, (MW)- Mixed Waste 
c. Uranium recovered as )Jart of the Proposed Action is not waste and is not shown in the table. Spent fuel 

elements have been included because, although they are not categorized as waste, they require mterim 
storage and eventual treatment or disposal. Estimated waste storage volumes include any additional volume 
necessary for packaging requirements associated with radiation protection and heat generation. The volume 
comparison basis is the same for all alternatives. 
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Table 5-3. Summary ofPotential Environmental Impacts of the Demonstration in Alternative 
Facility at TAN 

Environmental Attribute 

Geology and soil, acres 
disturl:ied 

Water resources 

Wildlife and habitat 

Historic, archaeological, or 
cultural resources 

Air resources 

Human health 

Transportation 

Waste managementc 

Socioeconomic conditions 

Potential impact • 

Minimal previously disturbed soil and in an 
existing facility 

Construction: water usage 

None 

None 

Radiation exposures and cancer risk 
Maximally ex~osed offsite individual: 

4.9 X 10· rem/yr 
2.5 x w-' 0 increase in latent cancer fatalities 
per year 

80 km (50 mile) population: 
1.4 X l o-z person-r~m/yr .. 
7.0 x 10-6 mcrease m latent cancer fataht1es 
per year 

Nonradiological effects -No emissions 

Construction: None 
Operation (offsite truck trips per year): 

Radiological -150-2GO plus ongoing 

Construction: 
Operation: 

Construction: 

Operation: 

1041 m3 

HLWb- 0.52 m3 total 
GTCCb - 1.4 m3 total 
TRUh Waste- 50 m 1 total 
LL Wb - 20 m3 total 
MWh- I m3 total 
Sanitary - 780 m3 total 
Decommissiioning- 367 m3 

total 

I 00 peak subcontractor 
personnel 
30 existing workers 

Explanation 

Previously disturbed soil; projects 
would be within major facility 
areas 

Storm water pollution prevention 
plan in place at INEL 

Project would be in existing facility 

Project would be in existing facility 

Facility design, waste acceptance 
criteria, safety analysis, inspection 
and surveillance; and annual 
reporting control emissions. 

Access control, facility design, 
safety analysis, inspection and 
surveillance; and annual reporting 
control radiation exposure. 

Use of approved transport vehicles 
and contamers, qualified equip
ment operators, and shipment 
manifesting procedu~e control 
transportatiOn operations. 

Waste procedures, waste 
minimization and recycling 
programs in place at INEL control 
waste management. 

a. Definition of Acronym: NESHAP- National Emission Standards for Hazardous Air Pollutants. 
b. Definition of Acronyms: (HLW)- High-level waste, (GTCC)- Greater than Class C, (TRU)- Transuranic, (LLW)

Low-level waste, (MW)- Mixed Waste 
c. Uranium recovered as part of the Proposed Action is not waste and is not shown in the table. Spent fuel 

elements have been included because, although they are not categorized as waste, they require mterim 
storage and eventual treatment or disposal. Estimated waste storage volumes include any additional volume 
necessary for packaging requirements associated with radiation protection and heat generation. The volume 
comparison basis is the same for all alternatives. 
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Table 5-4. Summary of Potential Environmental Impacts of the No-Action Alternative 

Environmental Attribute 

Geology and soil, acres 
disturoed 

Water resources 

Wildlife and habitat 

Historic, archaeological, or 
cultural resources 

Air resomces 

Human health 

Transportation 

Waste management' 

Socioeconomic conditions 

Pottatial impact ' 

None (no disturbed acreage) 

No increase 

None 

Nolle 

Radtological operational emissions 
No Emissions 

To)(ic Air Pollutants (TAPs) 
None 

Prevention of Significant Deterioration ( PSD l 
None 

Nouradiological effects -No emissions 

Construction: None 
Operation ( offsite truck trips per year): 

Radiological - Ongomg · 

Construction: 
Op~.:ration: 

C:oustruction: 
Operation: 

None 
HL Wb - 0 m 3 total 
GTCCb - 1 .4 m 1 total 
fRUb Waste- 0 m3 tutal 
LL Wb - 70 1111 total 
l\1 W ~> - I m' total 
Sanitarv - 780 m3 total 
Decommissioning - I T2 m 3 

total 

None 
Existing workers 

Explanation 

Project would be in existing facilit) 

Prou:.;s wnter not n.::quired 

Project would be in exisring facilitv 

Project would he in existing facility 

Facility design, waste acceptance 
criteria, s~fety analysis, inspection 
and surveillance.: and annual 
reporting control emissions. 

Access control, facility design, 
safety analysis, inspection and 
surveillance: and annual reportill!.! 
control radiation exposure. ~ 

Use of approved transport vehicle~; 
and contamers, qualified equip
ment operators, and shipment 
manifesting procedure control 
transportation operations 

Waste procedures, waste 
minimtzation and recycling 
programs in place at INEL control 
waste management. 

Additional workers not required 

''· Definition of Acronym: NESHAP- National Emission Standards for Hazardous Air Pollutants. 
b. Definition of Acronyms: (HLW)- High-kvel waste, (GTCC)- Greater than Class C, (TRU)- Transuranic, (LLW)

Low-level waste, (MW)- Mixed Waste 
c. Uranium recovered as part of the Proposed Action is not waste and is not shown in the table. Spent fuel 

elements have been included because, although they are not categorized as waste, they require mterim 
storage and eventual treatment or dispvsal. Estimated waste storage volumes include any additional volume 
necessary for packaging requirements associated with radiation protection and heat generation. The volume 
comparison basis is the same for all alternatives. 
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of the facility's activities. The wastes generated from the remote maintenance and repair of in

cell equipment have been included in the operational incidental waste. Remote maintenance and 

repair would be performed without any direct contact between the equipment and workers, 

therefore decontamination would be unnecessary and little or no waste would be generated by 

this type of activity. No liquid wastes would be generated. Under the Proposed Action, the 

waste forms and the uranium byproducts would amount to less than 0.8 cubic meters (28 cubic 

feet), a volume that would fit under a small table. Adding in the fuel assembly hardware would 

increase the volume to approximately 2 cubic meters (71 cubic feet). Under the No-Action 

Alternative, the spent fuel would occupy a storage volume -of 4.4 cubic meters (155 cubic feet), 

with another 1.2 cubic meters ( 42.4 cubic feet) required for the fuel assembly hardware. 

Compared alternatives would have the same impact on wildlife and habitat (because they would 

use an existing facility), and historical, archaeological, or cultural resources (existing facility). 

The Demonstration at an Alternative Facility Alternative would have a larger impact on geology 

and soil and water resources due to the required construction. The action alternatives would 

result in a very small increase in air emissions compared to the No-Action Alternative. The 

action alternatives would result in slightly larger but negligible health effects compared to the 

No-Action Alternative. Worker radiation exposure for the Demonstration at an Alternative 

Facility and Location Alternative would be greater due to decontamination, demolition, 

construction, and transportation requirements. 

Under the Demonstration at an Alternative Facility and Location Alternative, there would be 

extensive waste generated from required facility modifications and relocation of the nuclear 

materials presently stored in the TAN Hot Shop. This is the only alternative that would require 

offsite transportation of SNF, with 150 to 200 shipments needed to move the 125 spent fuel 

assemblies from ANL-W or ICPP to TAN and return the waste forms and byproducts to ANL-W 

for storage. 

The Equipment Performance Verification Alternative is very similar to the Proposed Action in 

terms of environmental impact. There is a small difference in that this alternative would require 
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more waste storage locations in RS WF since it would tn.'at fewer SNF assemblies and would 

have slightly lower radioactive air emissions than the Proposed Action. The Equipment 

Performance Verification Alternative. however, does not fully satisfy the purpose and need for 

DOE action because this alternative would not provide sufficient fission product, transuranic. and 

sodium impurities to test the e!ectroretiner under near-prototypic conditions. 

The No-Action Alternative is also very similar to the Proposed Action in terms of short-term 

environmental impact. Becuuse no fiJel assemblies would be treated in the No-Action 

Alternative. twice as much volume would be required for storage. However. because most of the 

EBR-1I spent fuel \Vill go into storage in RS WF under all four options. the effective difference is 

relatively minor. Under the No-Action Alternative, however, the potential longer-term impacts 

from not demonstrating the technology to treat the EBR-Il spent fuel for disposition may result in 

a loss of crucial infrastructure including personnel and facilities needed for any future disposition 

of the spent fuel and may potentially impact DOE's obligation to remove DOE SNF from the 

State ofldaho by 2035. In addition. without a demonstration of this treatment technology, DOE 

will not have sufficient information and data to decide whether to further explore this technologv 

as a management option f(x its SNF. 

During the 30 year operating history of the reactor, EBR-fl spent fuel has typically been stored 

for a few years prior to reprocessing at ICPP. Most of the experience with storage has been 

gond. Glthough some fuel failures during storage have occurred. Current procedures use multiple 

containm.:nt and dry storage vrithin RSWF at ANL-W. This e0nfiguration is expected to provide 

a stable, secure storage environment that wou:d minimize fuel deterioration, as well as any 

potential short-term etTects of the deterioration. However. there are few data available upon 

which to base an evaluation of longer-term storage of the modern EBR-Ii SNF. 

Most of the storage experience with EBR-11 SNF is based on storage in the CPP-603 basin at 

ICPP on the INEL and with a few fuel elements that have been kept in the HFEF argon cell for 

more than 20 years. In the pristine inert atmosphere of HFEF, the fuel elements, which do not 

comprise a statistically significant sample, have held up well. However, the majority of these 
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elements have a different type of cladding from the modern EBR-II fuel, and have not been 

subjected to the high burnup and operational transient experiments (i.e., much more severe 

service conditions) of the modern fuel. The EBR-11 SNF in CPP-603 has experienced several 

known failures, both before secondary containment (stainless steel bottles) was used and 

subs1~quently when it was found that some of the bottles leaked and displaced the argon gas with 

basin water. The cause of the failures is probably intergranular stress corrosion cracking, also 

likely influenced by basin water composition. An early EBR-11 fuel assembly that failed after a 

year of inadequate wet storage is shown as an example in Figure 5-2. When microscopic cracks 

penetrate the cladding, the uranium reacts chemically with any available moisture that passes 

through them. The reaction products (uranium oxide and uranium hydride) will expand the fuel 

and split the cladding open. The uranium hydride can flake off as a powder which will burn 

when exposed to air. Because all SNF removed from EBR-II has the external sodium removed 

by a water wash, there is an open question about whether the residual moisture in the 

microscopic cladding cracks is sufficient to result in gross.cladding failure. Chemical reaction of 

water with residual sodium could provide sufficient conditions for stress corrosion cracking. 

Monitoring of stored EBR-II SNF would be required independent ofthe Proposed Action and all 

alternatives. 

In summary, with the exception of the Demonstration in an Alternative Facility at TAN, near

term environmental impacts of the Proposed Action and the alternatives are negligible. The 

environmental impacts of the Proposed Action differ only slightly from the impacts ofNo 

Action. The Proposed Action, however, offers the potential advantage of developing a feasible 

path forward for the geological disposal of the EBR-II sodium-bonded SNF. 
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Figure 5-2. EBR-II fuel assembly that catastrophically failed while in wet storage. 
Stress corrosion cracking allowed water to react with the bond sodium and fuel. 
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6.0 RELATIONSHIP TO OTHER NATIONAL ENVIRONMENTAL POLICY ACT 

DOCUMENTS 

The level ofNational Environmental Policy Act analysis was determined in accordance with 

10 CFR Part 1021, the Department of Energy prepared this environmental assessment for the 

electrometallurgical treatment demonstration project to assist with agency planning and decision 

making. On the basis of the environmental assessment, the Department of Energy will decide 

whether to prepare a Finding of No Significant Impact or an environmental impact statement. If 

the environmental impacts of the electrometallurgical treatment demonstration project are found 

to be insignificant, then a Finding of No Significant Impact will be prepared; if not, then an 

environmental impact statement will be prepared. 

The proposed demonstration involving the sodium bonded spent nuclear fuel is independent of 

other previous, ongoing or proposed future actions, including those related to Experimental 

Breeder Reactor-II or other spent nuclear fuel. Although the proposed demonstration would 

provide intrinsically useful information on conditioning spent nuclear fuel, the proposal does not 

derive justification from any larger proposed action. The proposed action is not similar to or 

connected with the other existing or planned Department of Energy actions to a degree that 

would require a broader National Environmental Policy Act review. 

Should the Department of Energy decide to proceed with the proposed demonstration and should 

this demonstration prove successful, it would not automatically trigger any further action related 

to the treatment of Experimental Breeder Reactor-II spent nuclear fuel or other broader 

application. The Department of Energy would conduct appropriate further National 

Environmental Policy Act review before making decisions on any such future proposal for 

broader application of the technology. 

Related DOE National Environmental Policy Act documents and review actions include the 

following. 
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This Environmental Assessment is related to an earlier Environmental Assessment published in 

May 1990 which considered and analyzed the potential environmental impacts associated with 

modification of the FCF building in support of operations for the Integral Fast Reactor Program 

(Ref. DOE/EA-0377). 

Volume 2 ofthe SNF and INEL EIS provided INEL site-specific NEPA evaluation of reasonably 

foreseeable impacts of SNF program activities at the INEL including I) EBR-II Blanket 

Treatment, and 2) Electrometallurgical Process Demonstration. In the case of these projects, 

DOE subsequently determined that additional NEPA evaluation was needed. The Proposed 

Action has a more limited scope than these previously analyzed proposals. The EA summarizes 

pertinent issues discussed in the SNF and INEL EIS, and, in certain cases, incorporates 

discussions from that EIS by reference. 

DOE NEPA reviews that also relate to the subject Environmental Assessment include the EIS 

and supplement for the Waste Isolation Pilot Plant and the EIS for a Proposed Repository at 

Yucca Mountain, Nevada. Under the Proposed Action, TRU waste would be produced and 

eligible for disposal in WIPP. Under the Proposed Action, two high-level waste forms would be 

produced which it is hoped would be eligible for disposal in a geologic repository. 

The Storage and Disposition of Weapons-Usable Fissile Materials Programmatic EIS analyzes 

DOE alternatives for the management and disposition of excess fissile materials (primarily 

separated plutonium and highly enriched uranium) that are no longer required for military 

purposes. Electrometallurgical treatment technology is being evaluated as a potential alternative 

technology for disposition of excess plutonium in this programmatic EIS.49
·
50 
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7.0 RELATIONSHIP OF THE PROPOSED ACTION TO ANY OTHER APPLICABLE 

FEDERAL, STATE, REGIONAL OR LOCAL LAND USE PLANS AND POLICIES 

There are no other known Federal, State, or local land use plans or policies to which this 

Proposed Action would be related. 
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8.0 LISTING OF AGENCIES AND PERSONS CONSULTED 

No federal or state agencies outside the Department of Energy or its contractors were consulted 

during preparation of the initial draft Environmental Assessment. However, following initial 

p··eparation the draft Environmental Assessment was distributed to interested members of the 

public, affected states and Native American Tribes. All comments received have been 

considered and the document has been revised as appropriate. 
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Introduction 

In conducting the National Environmental Policy Act review of the proposed demonstration of 

electrometallurgical treatment technology, the Department of Energy sought public participation 

on the project. Public comments were extensive and varied. They reflect both support and 

opposition and are based on both technical and policy reasons. The public comment period ran 

from February 5, 1996, to May 3, 1996, a total of eighty-nine days. 

Interested parties could convey their views to the Department of Energy in a number of ways. 

Public meetings were held in Idaho Falls, Idaho on February 21, 1996, and in Washington, D.C. 

on February 27, 1996. Comments were also received in writing, via electronic mail, facsimile 

transmission, and over the telephone. The comment documents were reviewed, and individual 

comments were identified to facilitate preparation of responses. In all, nearly 700 comments 

were received from about 100 commentors. All comments received, regardless of their origin or 

method of transmittal, were given equal consideration. 

An individual response was prepared for each comment. In Chapter Two, the comment 

documents appear in the order they were received. Responses follow each comment document. 

Many of the commentors expressed opinions on a small group of key topics. These common 

topics were: (a) the assertion that electrometallurgical technology is a fuel reprocessing 

technology, (b) the assertion that this demonstration is not consistent with United States' 

nonproliferation policy, (c) the assertion that preparation of an environmental assessment is not 

appropriate and that the proposed action is larger than the proposed demonstration, and (d) the 

assertion that the public comment period should be extended because not all references cited in 

the draft environmental assessment were available in the public reading rooms. Rather than 

repeat detailed individual responses for each of the commentors, the Department of Energy's 

responses to these comments are found in Chapter One of this Comment Response Document 

under the headings: (a) Reprocessing, (b) Nonproliferation, (c) Appropriate Level of National 

Environmental Policy Act Review, and (d) Public Comment Period. Individual responses refer 

to Chapter One where appropriate. 
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The reader is encouraged to review Chapter One of this Appendix as part of reading and 

understanding the responses to comments dealing with these topics. 

Comments and Responses Appendix DO EiEA- 1 I ,.1 "< 



Chapter One: 

Discussion of 

Frequently Raised Issues 

DOE/EA-1148 

Comments and Responses Appendix DOE/EA-1148 



DOE/EA-1148 

Reprocessing 

Some commentors suggested that the proposed demonstration of electrometallurgical treatment 

technology is "reprocessing" because it involves the separation of spent nuclear fuel constituents, 

could involve the future reuse of the separated materials, and/or has evolved from a technology 

that was originally intended to support the now-terminated Integral Fast Reactor project. As a 

result, some commentors suggested that the Department's National Environmental Policy Act 

regulation (10 CFR Part 1021, Appendix 0 to Subpart D) requires the preparation of an 

environmental impact statement for the proposed demonstration program. 

It is important to note that preparation of an environmental impact statement is not automatically 

required by Appendix D, which is entitled "Classes of Actions That Normally Require 

Environmental Impact Statements" (emphasis added). At most, the inclusion of a class of actions 

in Appendix D establishes a presumption that activities falling within that class are generally 

"major" activities requiring the preparation of an environmental impact statement. That 

presumption is overcome when an evaluation of a specific proposal indicates that it is not a 

"major" activity and would not produce any significant environmental impacts. 

The particular provision of Appendix D at issue originated in 1990, when the Department issued 

a Notice of Proposed Rulemaking (55 Federal Register 46444, November 2, 1990) that 

eventually was promulgated in 1992 as 10 CFR Part 1021. Among the new classes of actions 

proposed as "normally requiring Environmental Impact Statements" was the "siting, 

construction, operation, and decommissioning of reprocessing facilities." The preamble to the 

proposed rule described this provision's intended scope as one of several new classes of activity 

"related to the siting, construction and operation of major nuclearfacilities" (emphasis added). 

It is apparent from this preamble language that the Department regarded the scale of the proposed 

activity and its potential for significant impacts, not the designation of an activity as 

"reprocessing," as the important factor in establishing the need for an environmental impact 

statement. 

Unlike the large reprocessing facilities existing at the time the regulations were promulgated, the 

proposed demonstration project does not generate large volumes of liquid high-level waste or 

have other significant impacts. The Proposed Action is simply a demonstration of 
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electrometallurgical treatment technology involving equipment whose size and configuration 

cannot accommodate full-scale treatment activities. As demonstrated in the environmental 

assessment, the demonstration project would generate 640 kilograms (0.52 cubic meters, or 

approximately the size of a three-drawer file cabinet) of solid high-level waste in metal or 

ceramic form, but no liquid high-level waste. In light of these minimal impacts, it was 

appropriate for the Department to prepare an environmental assessment to assist in determining 

whether to prepare an environmental impact statement. 

Indeed, the Department does not regard the proposed treatment process as "reprocessing" as that 

term has been used historically and is used in the Department's National Environmental Policy 

Act regulations. The purpose of the Department's historical reprocessing activities was to 

recover plutonium and highly-enriched uranium from spent nuclear fuel for reuse in defense

related activities, including weapons production. These activities required large production-scale 

buildings and ancillary facilities. The Department of Energy regulations implementing the 

National Environmental Policy Act were drafted with these reprocessing activities in mind. In 

contrast, the much smaller-scale proposed demonstration of electrometallurgical technology 

would not involve the separation of plutonium from fission products or the reuse or recycling of 

any separated materials for defense-related purposes. 

As noted in Section 2.3 of the environmental assessment, this technology does separate spent 

nuclear fuel constituents into certain groups. For driver spent nuclear fuel, these groups are (1) 

highly-enriched uranium (which would promptly be blended with depleted uranium to form low

enriched uranium), (2) a mixture of fission products and plutonium, and (3) cladding metal. For 

the blanket fuel, these groups are (1) low-enriched uranium, (2) a mixture of fission products and 

plutonium, and (3) cladding metal. 

With regard to the potential reuse of separated materials, the treatment of the 1 00 driver 

assemblies would result, after blending, in approximately 1400 kilograms (3080 pounds) of 

low-enriched uranium. As described in Section 2.3 of the environmental assessment, this 

low-enriched uranium would be stored at Argonne National Laboratory-West until a decision is 

made regarding its ultimate disposition. The disposition of this material would be consistent 

with future departmental decisions regarding other similar materials, but it would not involve 

reuse for defense-related purposes. Potential disposition options for this material include its sale 

to the commercial nuclear industry for use as power reactor fuel. 
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For all of these reasons, the Department of Energy does not believe that the proposed 

demonstration of electrometallurgical technology constitutes "reprocessing" within the meaning 

of 1 0 CFR Part 1021, Appendix D to Subpart D, even if it does fall within some broader 

definitions of "reprocessing" that are used in other contexts. 
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Nonproliferation 

Some commentors suggested that the proposed demonstration project is contrary to the 

nonproliferation policy of the United States regarding materials that could be used by other 

countries or groups to construct nuclear weapons. The United States policy on nonproliferation 

is contained in Presidential Decision Directive 13, a classified document. On September 27, 

1993, at the time Presidential Decision Directive-13 was signed, an unclassified press release 

summarizing its contents was issued. Among other things, the summary states that the United 

States does not encourage the civil use of plutonium, and accordingly the United States does not 

itself engage in plutonium reprocessing for either nuclear weapons or nuclear power purposes. 

As described in Section 4.7 of the environmental assessment, the electrorefining equipment that 

would be a part of the proposed demonstration project is not capable of separating plutonium 

from spent nuclear fuel. The plutonium contained in the spent nuclear fuel, along with other 

actinides and most constituent fission products, would be immobilized in the zeolite ceramic 

waste form. Thus, because it does not separate plutonium, the proposed demonstration is 

consistent with the nonproliferation policy of the United States. 

Some of the commentors suggested, however, that with adjustment to or refinements of either of 

the electro refiners that would be a part of the Proposed Action, this technology could be made to 

separate plutonium for weapons use. During the Integral Fast Reactor Program, which was 

canceled in 1994, the Department attempted to develop an electrorefiner that included a liquid 

cadmium cathode to collect and concentrate plutonium and all other transuranic elements present 

in the spent nuclear fuel. Successful application of this process would have resulted in a 

plutonium product contaminated or mixed with uranium, other transuranic elements, and rare 

earth fission products. Development of the cathode progressed only to the point where the 

technical feasibility of the concept was established. No prototype or working model was ever 

commissioned for the Fuel Conditioning Facility. 

As conceived, however, the liquid cadmium cathode would have produced a metal-alloy product 

containing up to 70 percent plutonium; this plutonium alloy could have been obtained only after 

subsequent processing in a high-temperature vacuum furnace. The balance of materials 

remaining in the plutonium product after electrorefining, but prior to subsequent processing, 

would be those most difficult to separate from plutonium by any chemical means: uranium, 
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americium, neptunium, curium, and the rare earth fission products. This plutonium metal-alloy 

product would have high transuranic content a high heat source. a high neutron radiation source, 

and a high gamma radiation source, any one of which would make design of a weapon extremely 

difficult. Neutron and gamma radiation sources would be three to four orders of magnitude 

higher than weapons-grade or reactor-grade material. These levels of radiation are lethal and 

would require handling of the material by remote means. As a result of the high heat neutron. 

and gamma radiation sources. and the transuranic contamination, any attempt to use plutonium in 

this form for weapons purposes would add significant difficulties to any potential proliferant's 

efforts. 

The Department requested a study by the Defense Technologies Engineering Division of 

Lawrence Livermore National Laboratory to determine the feasibility of misusing 

electrometallurgical technology in order to produce plutonium that could be used in a proliferant 

nuclear weapons program. While the report from that study is classified, an unclassified 

presentation on the conclusions from the report was given to the Department by Lawrence 

Livermore National Laboratory in March 1994 and is summarized in Section 4. 7 of the 

environmental assessment. The unclassified presentation stated that the report concluded that 

significant new process inventions and new weapons designs would be required before material 

resulting from the process could be used in a nuclear weapons program. The major problems fo~ 

prospective weapons designers would be: 

(a) the actinides collected with the fission products would result in a very high heat output, which 

would complicate and might even preclude the design of even a simple nuclear device due to the 

heat output's effect on high explosive and plutonium components; (b) radiation levels from the 

material would be incapacitating and l.ethal to individuals coming in contact with the material for 

the purpose of weapons fabrication; (c) designing processes to deal with these radiation levels 

would significantly complicate a proliferant's development and deployment programs and 

production activities; and (d) over time, high radiation fields would negatively impact material 

behavior and electronic circuitry. 

Some of the commentors also suggested that, because this technology separates hig!:lly-~nriched 

uranium from the Experimental Breeder Reactor-II driver spent nuclear fuel, use of the 

technology would violate United States policy on nonproliferation. While it is correct that the 

technology would separate the highly-enriched uranium from the driver spent nuclear fuel, under 
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the proposed demonstration project the highly-enriched uranium would be melted in the casting 

furnace and combined with depleted uranium to produce low-enriched uranium (less than 

20 percent enrichment) without ever leaving the argon cell. This blending-down activity would, 

in fact, be part of the spent nuclear fuel treatment process. Blending down would be done to 

reduce costs associated with the higher levels of security required for safeguarding highly

enriched uranium. Also, it should be noted that this technology is incapable of increasing the 

level of enrichment of uranium contained in spent nuclear fuel being treated. Therefore, this 

technology would not be useful to a nation seeking to enrich uranium to weapons-grade level. 

However, because the technology permits the separation of highly-enriched uranium, which 

could, in the wrong hands, pose a proliferation risk, the Department would exercise its authority 

to prevent proliferation sensitive information and technology advances resulting from the 

proposed demonstration from becoming available to potential proliferant-risk countries, 

including exercising its authority under the Atomic Energy Act, the Nuclear Nonproliferation Act 

of 1978 and the Department's implementing regulations. Separating the highly-enriched uranium 

from Experimental Breeder Reactor-II spent nuclear fuel and blending it down to less than 20 

percent enrichment is consistent with United States nonproliferation policy. 
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Appropriate Level of National Environmental 

Policy Act Review 

Several commentors suggested that the proposed action is part of a larger program and that the 

Department of Energy must prepare an environmental impact statement that analyzes the larger 

program, including full-scale implementation of electrometallurgical treatment. Commentors 

further expressed concern that the proposed action would prejudice the Department of Energy's 

choice of options under a larger program, either because of the commitment of resources that 

would be invested in studying the electrometallurgical technology, or because the proposed 

demonstration would set a precedent for the technology's further, broader application. 

The Department of Energy does not agree with these assertions. The Department has no current 

proposal to apply the technology more broadly. The Department prepared this environmental 

assessment to assess the environmental impacts of a proposal to apply electrometallurgical 

treatment technology only to a limited number of Experimental Breeder Reactor-11 spent nuclear 

fuel assemblies sufficient for the purpose of further research and development as recommended 

by the National Research Council. The Department needs the information from the proposed 

demonstration to determine whether electrometallurgical treatment is a feasible technology for 

treating the remainder of the Experimental Breeder Reactor-11 spent nuclear fuel or other spent 

nuclear fuel requiring treatment for disposal. Only after such a demonstration is completed and 

the resulting data analyzed can the Department assess whether to propose a broader application 

of the technology. At the present time, the Department does not propose to apply 

electrometallurgical treatment beyond the proposed demonstration. In the absence of a proposal 

for broader application, no "program" or broader activity exists to be analyzed. 

Should the Department decide to proceed with the proposed demonstration and should this 

demonstration prove successful, it would not automatically trigger any further action related to 

the treatment of Experimental Breeder Reactor-11 spent nuclear fuel or other broader application. 

The Department would conduct appropriate further National Environmental Policy Act review, 

including consideration of reasonable alternatives, before making decisions on any such future 

proposal for broader application of the technology. 
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Moreover, the proposed demonstration involving the sodium bonded spent nuclear fuel is 

independent of other previous, ongoing, or proposed future actions, including those related to 

Experimental Breeder Reactor-II or other spent nuclear fuel. The proposed demonstration would 

provide intrinsically useful information on conditioning spent nuclear fuel. The proposal does 

not derive justification from any larger proposed action. The proposed action is not similar to or 

connected with other existing or planned Department of Energy actions to a degree that would 

require a broader National Environmental Policy Act review. 
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Public Comment Period 

Several commentors suggested that the Department did not allow the public proper and timely 

access to the documents referenced in the draft environmental assessment. The draft 

environmental assessment was transmitted for public review and comment on January 29, 1996, 

with an initial comment period from February 5 to March 22. References cited in the draft 

environmental assessment originally were not sent to the public reading rooms, but were 

available upon request from the Department of Energy document manager in Idaho. 

In the course of public hearings in Idaho Falls, Idaho, on February 21, 1996, a commentor 

requested that the documents referenced in the draft environmental assessment be made available 

in the Department's public reading rooms and that the public comment period be extended by 

another two months. The Department agreed to place the references in the public reading rooms 

but deferred the decision on extending the comment period. A member of the Department of 

Energy panel stated that he would " ... try to have them (the references) in the public reading 

rooms within the next week." Thirty-seven of the 48 references were reproduced and sent to each 

of the nine public reading rooms by March 8. The Department believed the remaining 11 

references were already in the reading rooms as references to the Department ofEnergy 

Programmatic Spent Nuclear Fuel Management and Idaho National Engineering Laboratory 

Environmental Restoration and Waste Management Programs Environmental Impact Statement 

(DOE/EIS-0203-F). On March 25, another commentor brought to the Department's attention the 

fact that not all documents were in the public reading rooms in Washington, D.C. and in Idaho 

Falls. In response, the missing documents were sent directly to the commentor, and duplicates 

were placed in the reading rooms. The comment response period was extended to April 5. 

In response to additional comments that not all documents had been found in the public reading 

rooms, an inventory of each of the reading rooms was taken by Department of Energy or 

Argonne National Laboratory personnel on April 6. Missing documents were provided, and all 

documents were personally verified by Department of Energy or Argonne National Laboratory 

personnel to be in place in the reading rooms on April 8. Further, an additional document and 

reference location was established in the main library of the University of California at Irvine. 

On April 15, 1996, the public comment period was reopened until May 3. The Department 

believes that making the reference documents available to the public and reopening the comment 
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period have allowed an adequate opportunity to review and comment on the environmental 

assessment and to consult the reference documents. 
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Chapter Two: 

Comments and Responses 
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Commentor: Representative Michael Crapo Document DOOl 

2 

Read into the record for Representative Michael Crapo 

And I quote: "I appreciate the opportunity to comment on this important subject and commend the 
Department of Energy for pursuing this project. Since the beginning of my service in the Congress, I have 
been involved in seeking solutions to our nation's problems associated with nuclear waste. 

"As a member of the Nuclear Waste Task Force, I have been able to confer with my colleagues from 
around the nation about nuclear waste issues. While we in Idaho have distinct and extensive experience with 
these issues, they truly are both national and international in scope. 

"I also am a cosponsor ofHR-1020, which seeks to accelerate the schedule by which we deal with these 
problems and to defme some solutions. And lastly, but certainly foremost in my experience with this issue, I 
have conferred frequently and often with the great scientists here in Idaho about what the science says can 
and cannot be done. 

"It is because of the work of these scientists that we are here today. Electrometallurgical treatment is 
proposed for Argonne National Laboratory. We have a fum, concrete opportunity to make real progress. 

"This project has come to where it is ready to answer difficult questions and show true results. It should 
go forward as proposed. 

"I would ask everyone to keep in mind two important considerations. First, by treating the fuel from 
3 Experimental Breeder Reactor-II to remove the sodium and by preparing a leach- resistance ceramic waste 

form, the spent nuclear fuel will be made to be less of an environmental problem. 

4 

5 

"Second, and very importantly, this action is necessary to meet the provisions of the Waste Removal 
Agreement between Governor Batt and the Department of Energy. In order for EBR-II fuel to be able to 
leave the state, it must be treated and prepared for permanent disposal. 

"Electrometallurgical treatment is necessary for this. And I'm sure we all can agree that we want to see 
this waste material leave our borders. Again, I commend the Department for taking positive steps towards 
fmding" -- I consider that very rude. (Microphone difficulties.) 

MR. LAWSON: The last paragraph, again, is: "I, again, commend the Department for taking positive 
steps for fmding real solutions to difficult problems. I support the proposed action and encourage its timely 
completion." Again, that's a statement from Representative Michael Crapo. 
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Responses to Document DOOl 

1,2,3,5 The Department of Energy actively seeks and considers public comments and 

incorporates the views of stakeholders in making decisions. This demonstration will 

provide concrete information for future decisions for the treatment of Experimental 

Breeder Reactor-II and other types of spent nuclear fuel. 

4 It is hoped that the information resulting from this demonstration project will assist the 

Department of Energy in keeping the commitments it made in the October 17, 1995, 

settlement agreement and consent order in the case of Public Service Co. v. Batt, No. CV 

91-0035-S-EJL (D. Id.) and United States v. Batt, No. CV 91-0054-S-EJL (D. Id.). 

Under the terms of the settlement agreement, the Department of Energy is legally 

obligated to remove spent nuclear fuel (including Experimental Breeder Reactor-11 spent 

nuclear fuel) from the State ofldaho by the year 2035. Electrometallurgical treatment is a 

promising technology for treating Experimental Breeder Reactor-II spent nuclear fuel and 

blanket assemblies. 
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I I 

My name is Beatrice Brailsford. I'm program director for the Snake River Alliance. I had not prepared 
formal comments for today because I thought the entire hearing was the question-answer interactive 
conversation. 

But I would like to note for the record that Mr. Crapo's letter, I think, highlights one of the key 
confusions about what this environmental assessment is about. Is this environmental assessment about 100 
drivers and 25 blankets, or is it about treating the EBR-11 fuel? 

I would very much appreciate a copy of Mr. Crapo's letter, because I think there's a lot of confusion 
about the scope of this project. And I would say that there is a good deal of support-- or confusion about the 
need for this project. 

Sometimes we hear that this technology is well-known, well-understood, and then the EA is based on the 
2 need outlined by the National Academy of Science to figure out what in the world the waste products will be 

from this process. 

3 

4 

5 

6 

The United States, for a couple of decades, has been trying to pull back from reprocessing as a way to 
treat spent fuel, manage that fuel, because of its proliferation risks. Reprocessing separates out bond 
material. And we have strengthened our commitment for two decades to avoiding that process. 

Now, what we're seeing-- what we're watching the Department of Energy do is try to mask reprocessing 
with many other names. And, frankly, this is a reprocessing technology that we're looking at today. There is 
no question about that. Reprocessing imperils this country's nonproliferation goals and it creates 
environmental impacts that are either unacceptable or unknown. 

The Snake River Alliance's commitment to peace is as abiding as our commitment to the protection of 
our land and people. The Alliance therefore advocates the development of the pyroprocessing technology be 
halted because of its dubious environmental benefits and its clear proliferation risks. 

The funding now going to the project should be redirected to address genuine environmental threats. For 
the interim, it is more prudent in every sense to store the spent fuel slated for pyroprocessing as safely as 
possible. Thank you. 
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Responses to Document D002 

1 This environmental assessment describes the environmental impacts of a limited 

demonstration of eletrometallurgical treatment of 100 Experimental Breeder Reactor-IT 

driver assemblies and 25 blanket assemblies. This demonstration project would provide 

data that could be used to help make a decision about whether to use this technology to 

treat the balance of Experimental Breeder Reactor-IT spent nuclear fuel or other types of 

spent nuclear fuel. 

2 While the electroretining technology in general is well-known and well-understood. 

questions remain concerning the characteristics of the waste forms resulting from the 

application of this technology to Experimental Breeder Reactor-II spent nuclear fuel. An 

important reason for conducting the demonstration is to provide data on the waste forms 

and their characteristics. 

3,4 Unlike reprocessing plants, this project does not separate plutonium, is of small scale, and 

produces no liquid wastes. Moreover. the technology employed is not capable of 

separating plutonium. It is consistent with the nonproliferation policy of the United 

States, which does not encourage the civil use of plutonium. Accordingly, the United 

States does not engage in plutonium reprocessing. Further, by removing and then 

blending down the highly-enriched uranium, the project supports the goal of the United 

States to seek to eliminate, where possible, the accumulation of stockpiles of highly

enriched uranium or plutonium. As a result, the proposed demonstration project is 

consistent with the policy of the United States on nonproliferation. An additional 

response to comments regarding nonproliferation concerns is provided in Chapter One of 

this Appendix. 

5 Funding ultimately provided for Department of Energy projects is determined by 

Congress and the President through processes that are omside the scope of this 

environmental assessment. However, the Department has supported funding for this 

project because it believes the technology is a promising one for dealing with the 

Department's spent nuclear fuel problems. 
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6 The environmental assessment analyzed three alternatives in detail, including storage of 

the spent nuclear fuel, and considered several other process alternatives which were 

eliminated from detailed evaluation. As described in the environmental assessment, the 

environmental impacts of the proposed action and the alternatives were found to be small. 
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MARTIN HUEBNER: I'm Marty Huebner, and I sm.--pect I'll take longer than five minutes. I've been ~able I 
to time my remarks because I came here to be infonned and to see what kind offollow-up knowledge I got 1 
from -- after reading the EA. j 

I'm representing the Federation of Western Outdoor Clubs, which most of you folks haven't heard of. I'll 
be glad to give you a membership application if you care to. Now, if you-- I've given Mr. --this gentleman 
here, Mr. --

MR. LAWSON: Lawson. 
MR. HUEBNER: Lawson. -- Mr. Lawson a copy of some of the documents I'm referring to. The first 

one is a-- as I say, a well-known application form. We have a list of member clubs, which include a 
sportsmen's club, three or four Alpine clubs, several climbing clubs and trails clubs, three chapters ofthr;: 
Audubon Society, five chapters of the Sierra Club, plus environmental wilderness groups. The reason you 
haven't heard about it here is because about 40 of those organizations are in California, Oregon and 
Washington. Tnere's only two in Idaho. And there's a couple in Montana, a couple in Colorado. 

The Federation is also a member of the National Resource Councils of America, which includes some 
groups as the American Farm and Trust, Appalachian Mountain Club, Humane Society of the United States, 
Soil and Water Conservation Society, about 60 to 65 well-known national or regional conservation and 
envi.rorunental organizations, and the Federation is a member of that. 

Our functions are twofold. And how I'm going to address this issue ofEA is this way. First, I'm going to 
tell you about the Federation and what we came out of after a two-year discussion on global warming, which 
basically suggests-- or very well recommends that-- I'll read you the statement m a minute. But, anyway. it 
has to do with nuclear policy and our nuclear policy. 

The major functions of the organization are this: We believe in the promotion of the appropriate use of 
enjoyment and protection of scenic wilderness and outdoor recreation places in Western American, the 
cohesive coordination of member clubs to further these objectives, etc., etc., the establishment of 
communication and the dtssernination of information among member clubs. 

And then we-- between World War I, World War II, there were a lot of outdoor clubs formed. And in 
1932, in response to the growing need for the cooperation and coordination of these clubs, the Federation of 
Western Outdoor Clubs was founded and continues until this day. 
Now, our-- we have about three major functions. One is we have an annual meeting, where it is a rno- or 
three-day program, depending on how we arrange it, that deals with environmental, conservation, wildlife, I wilderness and preservation, etc., i3Sllcs. 

Each member-- each of these 40 members clubs is invited to send a-- send at least one proposed 
resolution in -- in that will -- the board of directors will discuss and make a formal recommendation on behalf 
of the Federation on certain issues. 

Now, the-- I should mention early on that this is an all-- we're kind of an old-fashioned environmental 
group. We don't have any name page on tl}e Internet. We don't have any E-mail addresses. Everybody's a 
strict volunteer and pay your own way. We don't have any-- we have one non-paid representative in 
Washington. Everybody's volunteer. 
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And we communicate with our legislatures the old-fashioned way. We write them or we call them on the 
phone and register our feelings that way. We tend to shun publicity. I don't know anybody in the 
organization right now that's ever been interviewed publicly, and, frankly, none of us care to, because we're 
concerned about the environment, strictly, solely. 

Now, as I said, we put together resolutions. In the last year, we had --for the meeting we had in Oregon, 
we had some 30 resolutions, two of which involved nuclear issues. 

One had to do with the coming out not in favor of the -- a nuclear repository in California; one had to do 
with preserving the Hanford Reach, which is the wildlands, the unspoiled tundra and so forth, that's around 
the Hanford Reservation; and then one had to do with global warming. 

Now, bear in mind, when we send these resolutions out to the member clubs as the official 
recommendation of the Federation, that we recommend to these member clubs, write your congressman-
and we have lists ofnarnes and addresses-- write your governor or write your Forest Service supervisor, 
whoever, and tell them your feelings as a club or as an individual. 

MR. LAWSON: Mr. Huebner, I want to intenupt you for a second. You say that you're not known for 
publicity, but you're closing in on that today. I --3 

MR. HUEBNER: Well, that's inadvertent, I'll tell you. 

MR. LAWSON: Well, I appreciate the background, but you've already taken five minutes to describe. 
would like to have you focus your comments. 

MR. HUEBNER: Okay. Well, I'm getting to that. Our last recommendation, or our recommendation on 
global warming, has -- is basically a two-page recommendation that was derived very painfully, because a lot 
of people didn't quite agree with it. 

I should mention that our oldest member, who is still active in putting out our publication called 
Outdoors West is what I call an environmentalist environmentalist. She's 98 years old. She's not really 
pronuclear. But I'll tell you, she does a heck of a job. 

Now, we carne out-- and after two years of painful discussion, we carne out and had a resolution on 
global warming, which I gave you a copy of there. And let me just give you some excerpts from it. 

"As of now, the only large-scale, safe, reliable sources are carbon-based fuels, with now completely 
unacceptable effects of global warming; hydroelectric power, which has often unacceptable effects on 
riveting and agricultural environments and recreation, and nuclear power. The latter is the most 
environmentally benign ofthe three large-scale power sources, but is often a focus of public fear and 
concern." 

And I'll read you one more excerpt. They go through a rationale of suggesting how environmental 
groups ought to address the situation when new large-scale electrical generation sources are called for. And I 
can't give you all the logic, because I don't have the time, but--

"In light ofthe above logic, the Federation of Western Outdoor Clubs suggests that all member club 
affiliates objectively reevaluate their policies regarding nuclear power, nuclear fuel reprocessing in the 
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U.S., which we're not directing-- addressing specifically, and consider changes to these policies that reflect 
that this nations II 0 nuclear power plants are already safely providing nearly one-fourth of this cow1try's 
electricity." 

Now, obviously this organization meets a couple ti..rnes a year. We're going to meet in March, and we're 
going to address this EA specifically. But we also had a small local study group go over the EA, and we have 
some recommendations. 

It's our best judgment, based on logic and technical knowledge, that the project you're proposing, which 
is not a reprocessing by any definition that I know of-- and I've been a chemical engineer for a long time. T 
know whereof I speak. This is not reprocessing. It's a fuel conditioning. 

1bey're taking stuff, processing it once, and then it's done. It's not a reprocessing, where the stuff's going 
to be cycled back in. So, I think you're incorrect, lady, whoever you are, that's speaking on this thing. 

2 I Now, in just swnming up, there don't appear to be any proliferation concerns here. Your waste streams 
seem to be well-charactenzed and defmed. The PU and transuranics are disposed of safely, waste is reduced. 

And, to me, any other policy is either a waste of the taxpayers' money or is what 1 call ostrich engineering, 
where you put your head in the sand and you do nothing. And that is just burying the problem for future 
generations. 

You have a unique fuel here with sodium. It has to be disposed of. You're addressing it technically and 
with a great deal of-- and, to me, there is no other option, otier than your recommended full-action option 

Now, as far as the academy-- the Federation's concern, I'm going to make this recommendation to the 
Federation formally March 9. I suspect they will reiterate my words in a longer way, and you'll see the 
results. 

Also in that packet I gave you -- and this will address this gentleman's concerns -- is a letter to Hazel 
O'Leary, where we convey this-- this resolution on global warming, convey to her our concerns about the 
Hanford Reach, and also, as an ancillary thing, our concem'i about how the N Reactor fuel is being handled 
and what we think of it, and it's not very complimentary. Thank you. 

L ____ __.~ 
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Responses to Document D003 

1 The commentor's statements that the proposed action is not spent nuclear fuel 

reprocessing are noted. More detailed information concerning reprocessing is provided in 

Chapter One of this Appendix. 

2,3 The commentor correctly notes that this demonstration is consistent with the policy of the 

United States on nuclear nonproliferation and states that the treatment is necessary to 

stabilize the spent nuclear fuel for storage and disposal. More detailed information 

concerning nonproliferation is provided in Chapter One of this Appendix. 
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LAWRENCE HARRISON: I live in Idaho Falls. I am-- after 39 years of nuclear engineering work, I 
am retired. I spent that entire time working primarily on the safe operation of nuclear facilities, a large 
variety, many different aspects of it, and I consider myself-- and I think others would agree that I'm very 
knowledgeable in the safe operation facilities. 

In the last 32 years I was with Argonne. I had no direct responsibility for design, construction, operation, 
fuel cycle tor the fuel conditioning facility. But I did have the assigrunent two years part-time, one year 
full-time, of evaluating that facility for operation. 

And I think the facility personnel, the engineering personnel, responsible for it will agree that I was 
independent of many of their actions, and they were responsive to many of our reconunendations. 

And I feel that, based upon a very detailed and thorough study of the procedures which that facility has 
the training of the people, the qualifications of the people at that facility, and the equipment that's there, that 
this environmental assessment can be met. 

A key element in the conclusion of this environmental assessment is that the facility does indeed perform 
with the releases as advertised. And I feel personally, from an independent, in-depth, long-tenn view, that 
this is a very sound facility and that the environmental releases, even under accident conditions, will be as 
benign as presented m the document. 

I support the program, the full I 00 assembly processes. I know from engineering development work in 
the nuclear field that the longer you work on something, the more you learn. 

This technology will be very beneficial in this country and around the world. And I think it has an 
excellent possibility of contributing to the well-being of future generations in the entire world. 
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Responses to Document D004 

1,2 As noted in Section 2.2 of the environmental assessment, the Fuel Conditioning Facility 

underwent extensive review by Argonne National Laboratory and the Department of 

Energy. Such reviews are required in order to protect the health and safety of the worker, 

the public, and the environment. The facility has been upgraded to modern, stringent 

safety standards, and operating personnel are fully qualified for operations only after 

extensive training, all ofwhich was verified by these reviews. It was established that the 

facility could be operated within the safety and environmental constraints defined in the 

Safety Analysis Report. 

3 The Department acknowledges the commentor's expectation that a successful 

demonstration of this technology will be beneficial. A more detailed description of what 

would constitute a successful demonstration is included in Chapter One of this Appendix. 
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2 

3 

4 

5 
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I am representing Senator Dirk Kemp thorne. and I have his comments that I would like to read for you, 
please. 

"I very much want to thank the Department of Energy for this opportunity to set the record straight on the 
electrometallurgical treatment technoiogy program c!m·ently bemg demonstrated at Argonne National 
Laboratory. 

"I also want to congratulate the Department of Energy and the employees of lugonnc National Lr.b fo: 
their timely completion of a very thorough environmental asses:,ment of the electr::Jmetallwgical research fu~J 
demonstration project. 

"This assessment supports and further documents the envirorunental benefits of this exciting new 
technology. A similar conclusion was drawn from a 1990 DOE environmental assessment and the 1995 
INEL sitewide environmental impact statement, both of which analyzed most ambitious applications of 
electrometallurgical technology. 

"By moving ahead with electrometallurgical technology treatments, DOE is taking positive action 
towards resolving one key facet of th{: spent nuclear fuel problem in Idaho. 

"Just as significantly, at the national level, DOE is addressing om~ of the major criticisms of the Gah;ir. 
report, the need to app~y more innovative technical solutions to its own waste management and 
environmental problems. 

"I, for one, am very pleased to see DOE initiate a more forward-looking approach to spent fuel 
management. Needless to say, I wholeheartedly support the DOE effort to investigate new spent fuel 
treatment technologies, and I strongly endorse development of the electrometallurgical treatment technology 
at Argonne National lab 

"The Department of Energy has taken very positive steps to meet its commitment to remove all spent 
nuclear fuel from the State ofldaho by 2035. New technologies are needed to implement this 
court-enforceable ob!Jgation, and tllis is why this demonstration project is so important. 

"To the critics of the electrometallurgical technology, I would ask: If not this technology, how do you 
propose to prepare EBR-ll spent nuclear fuel for final disposition? l have not seen the critics offer a solutiou 
that would allow this fuel to leave lda...'lo. This is why this tcchnolegy dt-monstration program is so impo~tar, .. 
to our state. 

"Unfori.rw.ately, rtll 'JJs i~ ,r' ru say t.ha( ;lJe US .fmaliy 0h:<1d with prog:n;;ss in a nuck,l• 
technology without contrcversy. Individuals representing groups with an interest in blocking any progress ;,, 
nuclear disposal technology have challenged even this modest demonstration. 

________ ,_l 
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"You will notice that the critics do not really challenge the environmental impacts, because there are none. 
Instead, the critics assert that this technology demonstration would constitute operation of a reprocessing 
facility. and, therefore, DOE's procedures require preparation of a full environmental impact statement. 

"Never mind that there are no negative environmental impacts, which is supposed to be the focus of an 
environmental assessment, opponents of this project want DOE to needlessly spend millions of taxpayer 
dollars and delay any real work for a year or so. 

"Further, as they have said, the project cannot go forward without reprocessing because it would violate 
U.S. nuclear nonproliferation policy. DOE is to be commended for standing up to these hollow objections 
and setting the record straight. 

"According to the DOE Office of Nonproliferation and National Security, as well as the DOE General 
Counsel's Office, this new technology is not reprocessing; it is representing an advanced alternative approach 
for the Department of Energy to manage its nuclear fuel responsibility. 

"The United States cannot provide effective international leadership if it does not demonstrate sound, 
constructive alternatives. No country in the world is yet operating a geologic repository. 

"Indefmite storage of spent fuel is not an option that we want to accept in Idaho. Likewise, this is not an 
option we should push on other countries without so much as showing that we are trying to fmd a better 
solution. 

"Conducting this advanced spent fuel treatment demonstration will show that this Congress, this 
administration and this DOE are committed to appropriate progress in nuclear disposal technology. 

"Such action can only strengthen our national position in attempting to influence the course of other 
sovereign countries who are attempting to deal with their own legitimate spent nuclear fuel issues. 

"This demonstration of advanced nuclear technology not only supports our nonproliferation objectives, it 
may some day be recognized as an important building block in our efforts to help curb the accumulation of 
separated plutonium in the international civilian nuclear fuel cycle. 

"Lofty international policy issues aside, the electrometallurgical treatment project is good for Idaho. The 
EBR-11 spent fuel, and perhaps other fuel that wasn't designed for long-term unsupervised storage, isn't going 
to leave our state without treatment. 

"DOE's willingness to face this issue and deal with it constructively has earned my commendation, and it 
deserves the support of Idaho citizens. I strongly support continued development of this important 
technology." Thank you very much. 
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Responses to Document D005 

1 ,2,5, 14 The commentor · s support for the propos~'d demonstration and completion of the 

environmental assessment is acknowledged. 

3,4 Although the general topic oftechnology development is not within the scope ofthis 

environmental assessment, the Department of Energy is committed to pursue the research 

and development of technologies to assist it in the management and eventual disposal o! 

its spent nuclear fuel The demonstr:1tion of the electro metallurgical technology in 

treating Experimental Breeder Reactor-Il spent nuclear fuel could be a crucial step in 

providing options to solve some of the problems associated with spent nuclear fuel 

management. 

6, 7 Under the terms of the settlement agreement, the Department of Energy is legally 

obligated to remove spent nuclear fuel (including Experimental Breeder Reactor-Il spent 

nuclear fuel) from the State of Idaho by the year 2035. Electrometallurgical treatment is a 

promising technology for treating Experimental Breeder Reactor-II spent nuclear fuel and 

blanket assemblies. If the demonstration were successful, application of t!1e techno lou 

could assist the Department of Energy to meet this obligation. 

8,9 The potential environmental impacts associated with the proposed demonstration project 

are detailed in Section 4.0 of the environmental assessment. As detailed in the 

environmental assessment, these potential impacts are small. 

1 OJ j As discussed m tl1e environmental assessment (Section 4. 7 ), the Department of Energy 

has reviewed the proposed action and the alternatives for compliance with the 

nonproliferation policy of the United States and ha.:> concluded that the proposed action 

and alternatives are consistent with that policy. Consistent with the nuclear 

nonproliferation goals ofthe United States, plutonium is not separated and highly

enriched uranium is blended with depleted uranium. More det~iled information 

concerning nonproliferation is provided in Chapter One of this Appendix. 
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11,12 The demonstration of the electrometallurgical technology could provide an important 

option for the Department's management and eventual disposal of spent nuclear fuel. 
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My name is Dick Kaiser. I go by my nickname, as wdl. I live in Idaho Falls. I'm retired from the INEL. I 
worked there for about 28 years. 

This is the first one of these type of mcetmgs that i have ever attended, and i am ia;;ciuatcd by the amoun< 
of discussion going on that is not reaily relevant to the jssue at hanJ. 

We've discussed political consideration of whether this is reprocessing or processing or conditiOning or 
whatever. And I would respectively submit that it doesn't matter. 

The goal was stated specifically in Senator Kempthome's --and we've got all this spent fuel at EBR-Il. 
and some of it is CCP, as was referred to earlier, which is degrading, and we have to do something with it. 
There is even more spent fuel at nuclear power plants around the country and around the world, and we'w 
got to do something with it. 

As a private citizen, I asked myself, \Vhat is it J should be most concerned about, the consequences of 
degraded spent fuel m some madequate storage or the radiatton from contamination emissions from a factlity 
such as the fuel conditiOning facility? 

And when I look Urrough the document and review the -- the slides that we were presented with earlier, l 
don't see much of a threat fi·om the facility. I've gotten more than that from an X-ray series in a hospital in 
about 20 minutes. 

I heard some reaction earlier when someone asked about the dose level from these spent fuel elements. 
Well, I've seen them in -· published in books, and I know. And the LMR elements are slightly more active, 
because they're more concentrated than most of the spent fuel around the world. 

However, none of them are very low, and all of them would generate oohs and a..1hs of the kind I heard ;n 

the background when that number was mentioned. 

These are the things that we must be concerned about for environmental safety and public safety. And l\ 
is my concem that wmething like this, a project like this, that would at least begin the process of getting nd 

of this threat would be shunted aside because of political considerations. 

Are we afraid of proh.ferattons? That was addressed very ~-pc:..-cifically in the eariy presentations. There 1:0, 

no bomb material coming out of this. Sure, if we wanted to, we could modify it perhaps to get some bombs 
out of it, but that's not the goal and that's not the way it's going to be done. 

The prob!en1:l-nt ;, ~ rla'.'e is that we are allowing od,cr coucem•;, com:<:ms about proliferatior;, co:H;Cir 
about whether nuclear power w11l continue to be a viable reality in the world, to divert us from a specific 
problem. 

We're here today to address the fuel conditioning facility, and does it present a problem to us that is 
worse than leaving the stuifwhere it is. And, frankly, ladies and gentlemen, I would say absolutely not. 
Thank you. 

--------------------------------------------------------------------------~ 
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Responses to Document D006 

1,2 The com mentor's statements that the operation of the facility is safe and that the 

environmental risks could be reduced by the treatment of spent nuclear fuel following the 

proposed demonstration are acknowledged. It is the Department of Energy's intent to 

gather data on the technology with the ultimate goal to reduce potential risks to the 

environment. 

3 As discussed in the environmental assessment, the Department of Energy has reviewed 

the proposed action and the alternatives for compliance with the nonproliferation policy 

of the United States and has concluded that the proposed action and alternatives are 

consistent with that policy. 

4 The Department acknowledges the comment that the proposed demonstration is not 

worse than the No Action alternative. 
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1bank you. I'd rather be skiing, really. I know a Jot oft.l-te people here, but you probably would like to know 
a little bit about my backgrotmd. I also am a chemicfll engineer. I spent 18 years out at the s1te The last 18 
years I've been spending ea. ruing my money by working for private indcstry. I don't do any govemment 
contracts. 

While I was at the site, tJ.'lough, I was the technical manager for the design a.11d construction of ZPPR, 
which has 4,000 kilograms of plutonium. It's the fourth power in the world. So, I know a ii.ttlc bit about 
plutonium and its behavior. I did some burning experiments in the TREAT reactor whi.;h shows just what 
happens when you bum it. And you gel very small particles. I know a httle bit ahout all ofthe things that a.t~ 
going on. 

The point I would like to make here, however, is there always appears to be a great fear offmding out 
something new that will work. And it appears like we found something here which is relatively new and 1t 

will work. 

And so there is always an attempt to stop progress. And 1 th.i.nk that's something that we all shouid really 
remember. There are always a small group of peopie who will not like progress. 

They're afraid oiiinding knowledge. They're afraid that by iinding knowledge you will be able to answer 
questions. And so, therefore, they don't want you to do those things which will forw-ard the formation of 
knowledge througho1:t ti\C' whole world. 

This project is a d.:cmonstration. Make no mistake about it. There isn't anybody that I know of in their 
right minds would consider this as a reprocessing process. It is not that. 

I'd like to also make a couple of comments about some of the comments that are made here. Jim 
McClure said very nicely to a farmer one day in one of his meetings here with the public afler this farmer 
went on to great iengths of explaining something which really d1dn'r make a lot of sense-- ar•.d he said to h•. ·1. 

very nicely-- he said, Sir, you could grow an awful lot of hay with the comments that you lUSt made. 

And n aiso relates to some of the comments that were made here. Like one comment was. Curies kill. 
That's BS. That's pure baloney. Curies don't kill. You have to be exposed to radiation in order to have any 
function of anything with radiation. 

I'd like to also puim out that there -- the United States itself may have a policy of so-called 
nonproliferation, but that policy does not say that we should not advance science and use the righl sources ol 
energy to produce th::c!Jicity for our people. And that's wh~re 1.nclcu energy comes into play. 

There is a very small activist group who would like to stop the forward progress ofthe use of nuclear 
energy. And I would say also, in this particular group, which I think represents a lot of different aspects -
Marty Huebner, who was here a little earlier, talked about environmentalists. Well, I have a little bit of a 
different term about some people who call themselves environmentalists. 

If you take the middle portion of environmentalists out, that's the word "mental." You have an environisL 
Now, there are environmentalists and there are environists. There are a great deal of environists who call 
themselves envirorunental;sts. 

This is a project that we all should really support and go forward with it. It's a good project. It's good tin 
Idaho. It's good for me nation. It's a good advancement of knowledge. Thartk you. 
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Responses to Document D007 

The proposed project is a limited demonstration of a potential treatment technology for 

Experimental Breeder Reactor-11 spent nuclear fuel. A successful demonstration will 

provide data by which a decision can be made for its application to the remainder of 

Experimental Breeder Reactor-II spent nuclear fuel and possibly other spent nuclear fuel 

types. Any such proposal will be considered within all applicable laws and regulations, 

including appropriate National Environmental Policy Act analysis. 

2 The commentor' s support for the project is acknowledged. 
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Cut me off when you need to. 1 know there are many speakers. My narne is Dan Hirsch. I'm president of the 
Cornm.ittee to Bridge the Gap, a pubiic policv orgaruzauon based the Caiiforrua. 

I am also the former director oi tht Adlm ~teven5Un Fr:)gram on Nuckar 1Jol1cy a.1d Reaching, a 
teaching institution at the University C.'l Cr.duorrua ruHj, thcreatter, wa;,; itil envuonmcnt and energy fellcw at 
the Federation of American Scientists in Washington. 

I'm goir1g to try as much as I can ··· and I know that t..l-tis is an emotwnal issue for many vt you wh0 live 
here and for whom this is, in part, an economic matter. But I am going to tr; to focus on the issm~s addresseJ 
in the environmental assessment and in the NEP A review. I'm only going to be able to make a few of my 
points I will then try the rest in writing. 

First is a process point. There are large numbers of documents that are mcluded in the environ..:nental 
assessment by reference. The documents are not in the EA itself, but are included by reference, incorpomtd 
by reference. 

Unfortunately, those documents are not publicly available. The public reading room here in Idaho Falls 
indicates they clu not have them. The technical library says they do net have them. And even if they d:d, 
since October you've new closed ofJ the technical library to members of the public. 

So, there is no way !\Jr· the public u: a public hearing, or ;n a wnm1er.t process, to be able to 
meaningfully respond to the substance of this envuon.mt:ntal :.L-:sessment, beca.u;e the underlying 
doc·umentatton that's been incorporated by reference has been closed oif to them I beli~ve lhis is a violation 
of N"£P A Its also a vtolation of the openness policies of the secretary of energy. 

And I make a formal request here on the record that you now make available all of the documents 
included in the references to the EA and that are included bv rdercnce in the text, make those available aru' 

extenci the pub he comment period by two months from the c;m<.; that you publicly announced tl,at those 
documents are avallable 

I tiun.k Ul.is is m:cessay both for compliance for the iaw and also for the process. There's no way to 
respond if we only have concJustons and do not have the matenal from which those conclusions are based 

Secondly, if this is an erlVlronmental assessment, its primary purpose is to say that no environmental 
1II1pact statement is needt:d. I want to go on record srrongly thsagreeir1g with that a'lsertion. An EfS is 
required when there's~ majc'f tederalllcl!oo. 

This is a proJect invc>,i;a; real SJ;ent fueL T!H::e';, g<,ing to be n~cr.: than a ;·m~ of 3Dt:'1t fueL l: ;5. 
material which, !iS wa~ irlcicated, is highly radioactive, a dose rate su1licicnt at three feet to cause 
Hiroshirna-type acute tilness and death within about an hour. 

It involves large quantities ofthis material, metallic form, t1arnmable, so that if there is a loss ofinerting, 
the potential for the material to bum and relca">e large amounts of material mto the environment. 

There is also-- and J'll deal with this a bit more in a moment-- ciearlv a reprocessing technology, de~1: 

the statements by many who w1sh that somdJOv. that ·,;ere .n .•. ' uut •. ~~.~~ .. c.-.:a:.~: ·~'·',".~: .... ')Je .. ~L.,,_;;' .. :,~p.' .~.OC1 :.:~.'r~~~-~~~1Y1i1' :,nv 1
1 

acaderr1ic~ schc1ari} vt S\-:it:n:~f~c def!nitiC.[.L :\xt.~~-. 11~ ih',~j·~· . !r:,&.~.>.'.: (U __ "'~ 0-.t- ~ .. ·~ u. ~ -r-· ,.,._,_,>J.:; C' 

_J. 
program. 
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For all those reasons, the EIS is legally required. And I'm surprised that the Department on such an 
(2) important matter, a matter of such controversy, has chosen to skirt NEPA and try to get away with 

environmental assessment and a negative declaration. 

Now, there are three elements that are at the core ofNEPA compliance and what should be in any 
3 environmental documentation. The first is an accurate and adequate project description. This second is a 

hard look at alternatives. And the third is a clear and honest examination of the environmental impacts. 

This environmental assessment fails on each count. It is clearly an inaccurate and inadequate project 
description. All of us in this room know where this project carne from. It was the reprocessing program for 
the IFR, for the breeder program. 

4 The breeder program was killed off by Congress last year largely for proliferation concerns. And we all 
know that in order to try to keep part of this program going, the fuel cycle facility had its name changed to the 
fuel conditioning facility. And the rationale for operating this reprocessing technology was changed from 
recycle in the breeder to treatment of the sodium. 

And I think that most of you in the room, and certainly the DOE officials involved, know that if the true 
5 purpose were the removal of the sodium, there are a large number of other ways in which that could be done 

much more simply, without the problem of doing separation. And that is what you're doing here. 

And there is no rationale whatsoever for separating out that bomb-grade uranium from this material, 
6 except that you're trying to get your foot in the door, your foot in the water, the nose of the camel under the 

tent, and artillcially segment the environmental review so you don't have to do an EIS when you're plunging 
into full-scale reprocessing and reversing 20 years of American nonproliferation policy. 

I know you want me to finish. The last two points. A hard look at alternatives. You will hear from 
Professor W arf one such method. You have other methods that are very clear that are discussed -- not 
discussed -- but are chosen not to be discussed in the EA. 

Sodium, if you're concerned about it being a reactive material, you can remove that sodium without 
having to do reprocessing, without having to do separation. And I ask you, in fact, why-- even if you want to 

7 use this technology to convert into a chloride and then to a zeolite and then into a ceramic, why then not just 
do that and forget about this reprocessing? 

Now, in terms of the project description, is reprocessing-- you come out with highly-eruiched uranium, 
bomb-grade uranium. There's no question. You then try to get around that by saying you will downblend it 
to about 20 percent. 

I want to remind you-- and all of you who know the critical mass tables know this to be true-- that even 
8 at 20 percent you can make a weapon out of it. You're going to do it at 19 or 20. It's not clear in the EA. 

But this is clearly trying to create a legal fiction, when it is still material which can have a fast critical reaction 
when assembled. 

And it is easily eruiched back up. The separate work units, as you know, to get it back up to a little 
higher eruichment are very minimal compared to the SWUs required to get it to 20 percent. 
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And if your real purpose is to dispose of it as waste, there's no reason to stop at 20. And if your real 
purpose was to make it available economically for the power industry, then, again, 20 makes no sense. 

Now, lastly, on the enviromnental impact's analysis. I'm sorry, but even without seeing the supporting 
documentation-- which I want to see and will cormnent more further if you ever make it available-- it is 
childish to use a release fraction of .05 percent for plutonium fire. These are pyrophoric materials. 

And in order to get your doses dO\m to these vast quantities of curies of high-level waste that you're 
going to be treating in a high-temperature operation, manipulating to all sorts of contortions -- to get those 
doses down on paper to look like they're acceptable, you had to use tiny release fractions, people of far 
distances away, when there are people far closer and a lot of other contortions. 

I 
I 
! 

If there's going to be an environmental assessment, one needs to do it honestly. And that's particularly j 
true at this facility, which has had its share of contamination problems and accidents. Now, it has often been j 
said in the discussion-- I'm not --you've lost some of your colleagues. I'm not trying to say anything here that I 
you all don't know. "I o say that the risks here are small compared ..,.;th the overall risks at this facility is a 
nonsequitur. The risks at this facility are substantial. The environmental impacts have already been large. 
One needs to prevent adding to that, and particularly to prevent adding to it, in order to keep a program alive, 
the rationale for which has now been forbidden by the Congress. 

So, we will respond in much more detail in the comment pe1iod. I hope that you will let us have access 
to the documents and make this an open process. 

But I mostly hope that you will follow the law, do a full EIS, describe this project for what it is and its 
II true origins, analyze the alternatives that can do this -- you've said basically do electroretining or nothing else. 

That's silly W1der NEPA, and you know it. -- and lastly, to be verf, vert cautious about crossing that 
nonproliferation barrier that this COW1tJv has had in place for 20 years. That is a major, major ;;tep. 

It was -- this project was described in Scientific Amenca this month as nuclear poor. lf you want the 
jobs, there are lots of other ways of having those jobs without crossing a 20-year reprocessing barrier. Thank 
you. 
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Responses to Document D008 

1 The references cited in the environmental assessment have been placed in the 

Department of Energy public reading rooms. Additional information on this issue is 

provided in Chapter One of this Appendix. 

2 The environmental assessment has been prepared to determine whether the proposed 

demonstration is a major Federal action significantly affecting the quality of the human 

environment, and as a result, whether an environmental impact statement should be 

prepared. The actions taken are consistent with National Environmental Policy Act 

requirements. For further discussion related to reprocessing, see Chapter One of this 

Appendix. 

3 The environmental assessment adequately addresses each of the three elements listed in 

the comment: Section 2.3 is an accurate description of the proposed action; Section 2.0 

describes the reasonable alternatives to the proposed action; and Sections 4.0 and 5.0 

describe the environmental consequences ofthe proposed action and alternatives. Where 

appropriate, clarifying information has been added to the environmental assessment in 

response to questions raised during the course of public review. 

4 Based in part upon the urging of the Secretary of Energy, the Integral Fast Reactor 

Program was terminated in 1994 after extensive debate in both houses of Congress. The 

issues raised during debate were varied, complex, and did not focus solely on the issue of 

proliferation. Congress has been clear, however, that it intends the Department of Energy 

to continue researching electrometallurgical technology. In the Conference Reportf(>r the 

Fiscal Year 1995 Energy and Water Appropriation, the Department of Energy was 

instructed "to maximize the research on actinide recycle, and, as proposed by the 

Administration, should also retain such facilities as necessary, especially the 

pyroprocessing facilities." The following year, in the Conference Report for the Fiscal 

Year 1996 Energy and Water Appropriation, Congress gave the Department of Energy the 

following instruction: "As recommended by the National Academy of Sciences' 

assessment of the electro metallurgical approach for treating spent nuclear fuel, the 

conferees expect the Department of Energy to develop a plan to support the EBRFF0911 
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demonstration using this technologv. If this is successful. the Department of Energy 

should review the program for application to uther types of spent rtuciear fuel and waste 

management issues." The proposed action in the environmental assessment would carry 

out congressional intent and instruction given to the Department of Energy. 

5 The Department does not agree with the commentor's assertion that there are a large 

number of other ways in which sodium may be more simply removed from the 

Experimental Breeder Reactor-II spent nuclear fuel. The environmental assessment 

analyzed three alternatives in detail and considered several other process alternatives 

which were eliminated from detailed evaluatiOn. In general, the excluded alternatives had 

not reached a level of development that would allow a detailed evaluation. Evaluation of 

alternative processes that were identified in the public comment period have been added 

to the environmental assessment, Section 2.1. The potential environmental impacts that 

would result from implementing a conceptual treatment process cannot be analyzed in 

equal detail relative to the impacts that can be quantified for a process that has reached an 

adequate level of technical maturity. 

6 The Department of Energy does not agree with the commentor'~ statement taat it has 

artificially segmented its National Environmental Poiicy Act review of the demonstrano:J 

project. The proposed action includes only research on electrometallurgical technology, 

development of operating data for test equipment, and a limited application 

demonstration specifically for treatment of Experimental Breeder Reactor-11 spent nuclc<H 

fuel for disposal. As summarized in the National Research Council's report on this 

technology. without this demonstration and the data [cJ he gained from it. there can k ':c 

meaningful analysis ofthe technology's usc or application. Jtthe demonsuarion proJect 

is successful, the Department of Energy will review the data and decide whether to 

propose future applications of the technology. That decision will be made in accordance 

with all applicable laws and regulations, and will include appropriate National 

Environmental Policy Act analysis. For additional iuforrnation 011 the appropriate level c r 
National Environmental Policy Act review see Chapter One ofthis Appendix. 

The commentor suggests that the proposed demonstration project is contrary to the 

current policy of the United States regarding reprocessing and nonproliferation. A 
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detailed discussion ofthe issues of reprocessing and nonproliferation is found in Chapter 

One of this Appendix. 

7 Available processes, other than the proposed action for removal of sodium from the spent 

nuclear fuel, would be incomplete or create other technical problems. The distillation 

technique would be an incomplete process, since the resulting cesium and the sodium 

would need to be stabilized into a waste form. In any event, such a technique would only 

be applicable to blanket assemblies since the metallic sodium has not been infused into 

the fuel as it has in the drivers. As explained in the environmental assessment in Section 

2.1, sodium is inseparable from the irradiated driver fuel unless the fuel is melted or 

dissolved. The fuel-encapsulated sodium would not be removed by a vacuum distillation 

process operated at the suggested temperature, so the remaining spent nuclear fuel would 

remain reactive due to the porous nature of the metal. If the spent nuclear fuel were 

melted at 1300-1400 °C, many different radioactive elements would be volatilized. A 

system has not been developed to efficiently capture and collect these volatile elements or 

to immobilize them in one or more waste forms. 

The commentor also suggests that electrometallurgical technology could be used with the 

goal of simply disposing the uranium along with the fission products and plutonium in the 

ceramic waste stream. The Department of Energy does not support this approach, in part 

because the low-enriched uranium by-product of the proposed action is not a waste. 

Further, the suggested approach would significantly increase the cost of processing and 

the volume of waste generated. Considerably more salt and cadmium would be required 

because the suggested approach would involve chemical oxidation rather than 

electrotransport of the uranium. Leaving the uranium in the waste stream to be adsorbed 

in the zeolite, with subsequent conversion to the ceramic waste form, would increase the 

waste volume by at least a factor of25. However, the uranium would have to be blended 

down to a low enrichment to control nuclear criticality. If the uranium were blended 

down to less than 1% enrichment for disposal, the increase in waste volume would be on 

the order of 1000. By removing the uranium, the storage volume for both uranium and 

high-level waste can be kept low. 
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The commentor suggests that the proposed demonstration project is contrary to the 

current policy of the united States regarding reprocessing and n0uproliferation. A 

detailed discussion of these issues is found in Chapter One of this Appendix. 

8 The objectives of the proposed action are to demonstrate the economic feasibility of the 

process and to characterize the waste products for potential future acceptance for 

repository disposal. The developmental work is directed primarily at the waste for;ns. 

Additional information on the nonproliferation aspects of the electrometallurgical proce~:<; 

is given in Chapter One of this Appendix. 

As stated in the environmental assessment, highly-enriched uranium is separated. 

However, this technology cannot enrich uranium; what is available in the spent nuclear 

fuel is what is obtained. There are more attractive means than the proposed 

demonstration technology for separating uranium, if that is the intent. 

9 The available data on plutonium combustion products support a release fraction of O.OYYo 

or less. This is discussed in more detail in the Argonne National Laboratory Fuel Cycle 

Facility Final Safety Analysis Report (F0000-00180AK, 1993; revised April 1995). 

10 The commentor states, without reference to suppm1ing documentation, that operational 

"risks at this facility are substantial. The environmental impacts have already been 

large." There have been no accidents involving loss of life, serious injury, or significant 

environmental consequence at the Fuel Conditioning Facility. There have been no death:

as a result of operations or accidents associated with operations at Argonne National 

Laboratory-West. R1sks and environmental impact of the proposed action are discussed 

quantitatively in Sections 4 and 5 of the environmental assessment. 

11 The process being followed is in compliance with the regulations implementing the 

National Environmental Policy Act ( 49 CFR Parts 1500 - 1508) and the Department of 

Energy regulations located at 10 CFR Part 1021. See Chapter One of this Appenchx Jc:r 

more discussion on this point. 

-
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I'm glad to be here today. My name is Bennett Ramberg. I'm associated with the Committee to Bridge the 
Gap. Several years ago I served in the Bush administration and dealt with a variety of arms control issues, 
and for a number of years served as an academic at Princeton and UCLA, dealing with arms control, and 
authored a numbered of books dealing with nuclear issues, as well as arms control issues. 

MR. LAWSON: Mr. Ramberg, I'm going to ask you to speak up a little more clearly, because she's 
having a little bit of trouble picking it up. 

BENNETT RAMBERG: I would like to address today the proliferation issues that this particular project 
poses. I'd like to put it into some historic perspective. 

The United States historically has tried to halt proliferation of nuclear weapons in three fashions. The 
flrst method focused on the non-export of nuclear weapons themselves. The second method that we used 
over the years was the elimination of weapons usable material in our export policy. And the third method by 
which we attempted to halt the proliferation of nuclear weapons was to try to prevent the export of nuclear 
usable weapons usable technology. 

During the Persian Gulf War, questions arose whether the three methods that we have used were 
comprehensive, whether they are adequate. In particular, the United States uncovered in its review of the 
experience we had in the Persian Gulf that the Iraqis had scoured the nuclear literature to determine whether 
there were a variety of methods which they could rely upon to require the technology to ascertain and build 
the nuclear weapons program they were bent on developing. 

As a result of their efforts, they required several different methodologies which they attempted to 
implement. And the critical question that we confront with regard to the ANL technology is: Will this 
provide in the literature yet another technology which future Iraqis could utilize, could turn to, in the 
development of new technologies to acquire nuclear weapons? 

The technology will illustrate how to precipitate out HEU. And its significant in a variety of research 
reactors around the world, high-enriched uranium is used. And so this technology may facilitate _in that 
regard. 

It will not segregate, as has been pointed out, plutonium. But it will illustrate the direction by which 
countries can turn to to reprocess material to require plutonium. In some, it will put into the literature new 
technologies, which countries such as -- as future Iraqis can utilize to require weapons usable material. 

The White House and the document you have on the table over there stipulates that the U.S. does not 
2 encourage the civil use of plutonium. However, the technology which you're proposing here, in my view, 

could help encourage quite the contrary. 

3 I The question should be, Is there an alternative to the Idaho technology that's being proposed? This is a 
matter which Professor W arf is going to address at this conference. Thank you very much. 
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Responses to Document D009 

1, 2 The commentor' s concern about the potential misapplication of this technology by the 

Iraqis is noted. The proposed demonstration project does not separate plutonium. 

Moreover, the technology employed is not capable of separating plutonium. It is 

consistent with the nonproliferation policy of the United States, which does not encourage 

the civil use of plutonium. Accordingly, the United States does not engage in plutonium 

reprocessing. Further. by removing and then blending down the highly-enriched uranium. 

the project supports the goal of the United States to seek to eliminate where possible the 

accumulation of stockpiles of highly-enriched uranium or plutonium. As a result. the 

proposed demonstration project is consistent with the policy of the United States on 

nonproliferation. An additional response to comments regarding nonproliferation 

concerns is provided in Chapter One of this Appendix. 

The Department of Energy acknowledges the commentor' s concerns regarding sensitive 

nuclear technology. During the Integral Fast Reactor Program, the Department of Energy 

conducted appropriate reviews of related technologies for recycling spent nuclear fuel in 

fast reactors before entering into a technology exchange agreement with Japan. Any 

nuclear technology which is a candidate for export is subject to sensitive nuclear 

technology review in accordance with 10 CFR Part 81 0. The Department of Energy has 

been designated to implement this regulation by an interagency task force representing the 

Department of State, the Arms Control and Disarmament Agency, the Nuclear Regulatorv 

Commission, and the Department of Energy. The Department of Energy has established 

an Export Control WPrking Group to make sensitive nuclear technologv determinations 

according to specific guidelines. Any future consideration of exporting 

electrometallurgical spent nuclear fuel treatment technology would be reviewed according 

to the Department of Energy's export control procedure. 

3 The National Environmental Policy Act policy requires evaluation of reasonable 

alternatives to the proposed action. Alternatives are evaluated in Section 2. 0 of the 

environmental assessment. The environmental assessment analyzed three alternatives in 

detail and considered several other process alternatives which were eliminated from 

detailed evaluation. In general, the excluded alternatives had not reached a level of 
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development that would allow a detailed evaluation. Evaluation of alternative processes 

that were identified in the public comment period have been added to the environmental 

assessment, Section 2.1. The potential environmental impacts that would result from 

implementing a conceptual treatment process cannot be analyzed in equal detail relative 

to the impacts that can be quantified for a process that has reached an adequate level of 

technical maturity. 
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2 

Thank you. I am James Warf. I am professor of chemistry, University of Southern California. I've been 
there for 4 7 years, now Professor Emeritus. I'm a veteran of the Manhattan Project starting at its beginning, 
1942, and continuing throughout the war. 

Incidentally, during that time, one of my contributions was the first use of butalphosphate as a solvent 
extraction for nuclear materials, a process which was later developed into the PUREX process. 

It seems to me that it's clear that the spent fuel from the EBR certainly has to be addressed in some way 
And all kinds of ideas have been suggested here, some of which T think are pretty far out, such as the vapor 
phase chloride method. That one apparently, though, is not being developed. 

In addition to this, I see no objection to doing research on better ways of disposing 11nd conditioning of' 
the old waste from nuclear reactors in the military program all during the years of the Cold War. 

Now, looking over this pyroprocessing procedure, I have some misgivings about it. But I would like 
really to make a suggestion for an alternative, a method that does not involve high-temperature electrolysis 
This method, like all others, has some disadvantages. It sounded simple and perhaps has aiready been 
considered, although I have never seen any literature on it at all. 

In this procedure which I would like to suggest, one would take the pins from the EBR-Il, chop them up 
as usual, and then treat them in a designed and appropriate apparatus with a stream of carbon dioxide 
containing moisture. This moisture, of course, reacts with the sodium, first forming sodium hydroxide. 

It's moist. It's wet. Temperature is not too high. The carbon dioxide converts this into sodium 
carbonate and bicarbonate. And the cesium in it-- the cesium-137 goes-- undergoes the same chemical 
reactions. 

When this process is done, or nearly done -- it will taper off exponentially. But when it's mostly done, " ' 
then raise the temperature and pass steam over this uranium fuel It's mostly uranium metal. l 

Steam converts uranium at a slightly elevated temperature into uranium dioxide. Now, under these 
conditions, the fission products, like a little bit of zirconium, lots of strontium, and the rare earth element -
these arc converted into oxides. The strontium is converted into carbonate later on. 

So, what we end up with now is a uranium dioxide containing fission products which strongly resemble 
spent commercial fuel from reactors, the normal water reactor, water-cooled reactors. This substance then 
can be packaged properly and disposed of in the same way that commercial fuel is. 

It avoids the molten salt process. The main disadvantage is that the volume of the waste is increased, 
and it would be a little more expensive than I suppose to -- to dispose of. 

I want to make another suggestion here. The process of making alwninum metal is an 
electrometallurgical one, high-temperature electrolysis of uranium oxide dissolved in the solvent which is 
called cridolite, sodium hcxafluoral aluminate, a well-known chemical substance This dissolves aluminum 
oxide-- electrolysis, using direct-light electrodes, carbon mopoxide and aluminum result 

I 

L--------·J 
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Maybe a similar process could be developed using uranium oxides. It would be required, as all -- and 
the molten mixture sodium or potassium fluoride wit..'1 uraniu.:n tetrafluoride and subjecting it to electrolysis. 

Finally, I want to address one other little matter that I think might improve the process conceivably. 
They use a lot of lithium. Now, lithium is an e: ... :pensive metal. Calcium and lithium have about the same 
charge of density and, therefore, somewhat similar chemical properties. 

How about using potassium chloride, not with lithium -- or lithium chloride, but rather with calcium 
3 chloride or magnesium chloride, or the two to give a eutectic, binary or ternary eutectic, perhaps equally low 

melting and much cheaper. 

In any case, I think that these at least deserve some investigation, and I'd be happy to discuss them with -
further on with anybody who is interested. Thank you. 
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Responses to Document DOlO 

This demonstration is part of the Department of Energy's efforts to better manage and 

eventually dispose of its spent nuclear fuel. As indicated in the environmental assessment 

(Section 2.1 ), research into and development of other technologies 1s also occurring. 

2 The proposed process oftreating the spent nuclear fuel with hot, water-saturated carbon 

dioxide would have the following technical problems and would require extensive 

development before implementation. Because of the high radiation level of the spent 

nuclear fueL any processing would have to be carried out in a shielded, inert atmosphere 

cell, not in a simple reaction chamber as described in the comment. Based on extensive 

experience with reacting sodium to form sodium carbonate, these reactions would have to 

be controlled very closely. History has shown that the potential for accidents involving 

reacting sodium is very high. Exposure of the hot ur:::mium fuel to oxygen and water 

vapor is similar to metal fire accident conditions described in the environmental 

assessment (Section 4.2). Also, the use of water for treatment of highly-enriched spent 

nuclear fuel would require stringent criticality hazards control measures because aqueou'> 

processes have lower fissile material limits than metallic processes. The products frolil 

the proposed process may include pyrophoric uranium hydride in addition to the 

compounds cited in the comment. Additional process steps would. therefore, be required 

to stabilize the pyrophoric nature of the product. 

3 Several eutectic salt mixtures have been investigated in the course of electrometallurgical 

development. Lithiur;~ chloride/potassium chloride has been selected on the basis of 

lower operating temperature for the electrorefiner. The alternative salt mixture proposed 

in the comment would require higher operating temperatures, with adverse affects on 

equipment design and reliability. Because the lithium chloride/potassium chloride salt is 

recycled, cost is not a significant consideration. 
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Good afternoon. My name is John Commander. I'm the chair-elect of the Idaho Section of the American 
Nuclear Society. I represent some 900 members, most of whom are located in the Southeast Idaho area. 

On behalf of this section, I would like to make a statement concerning our endorsement of the Draft and 
Environmental Assessment for the Electrometallurgical Treatment Research and Demonstration Project 
proposed for the Argonne National Laboratory-West. 

This project has been primarily designed to deal with the spent nuclear fuel from the Experimental 
Breeder Reactor-II at the ANL-West. The proposed action will comply with the National Research Council 

2 recommendations which were: To demonstrate the feasibility of electrometallurgical treatment technology by 
treating a limited quantity of the EBR-II spent fuel assemblies. 

4 

s 

The Draft EA describes the process, which is a new application of an established technology. The 
process has been proven with unirradiated material at the ANL-West fuel conditioning facility, where 
extensive renovation has been recently completed. 

The FCF now complies completely with applicable standards for safety, including seismic standards, and 
has passed all the technical and safety reviews since those upgrades. 

The potential environmental consequences of the proposed action has been studied extensively, and the 
Draft EA concludes --

(Microphone difficulties.) 

The draft EA concludes that there would be no significant impacts from the operation of the impact of the 
process equipment in the FCF, and, therefore, the NEPA process has been more than adequately addressed. 

The goal will achieve several significant results from completing the proposed action. And these include 
removal of reactive sodium from the EBR-II spent nuclear fuel; the recovery of uranium product at the end of 
the process which can be considered low-level waste, if that's the case; the immobilization of fission products 
and transuranic elements into a waste form acceptable for disposal in a geological repository, and the 
reduction in the storage volume on the waste as compared to the volume required of untreated spent nuclear 
fuel. 

The proposed action is consistent with the United States' nonproliferation policy, since the ETR&D 
process yields waste as a mix oftransuranic actinides--

MR. LAWSON: Mr. Commander, I'm going to have to interrupt, because the court reporter's not 
hearing the words that you're saying. 

MR. LAWSON: I can give her this. 

MR. LAWSON: Okay. Fine. I'm going to just try this. We've moved my microphone a little further 
away from yours. Let's see if that makes-- (Off the record while the microphones were being fixed.) 
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8 

9 

MR. COMMANDER: I believe I was-- the Department of Energy has committed to remove spent 
nuclear fuel from Idaho by the year 2035. Without treatment, the EBR-II spent nuclear fuel cannot be 
acceptable for geologic disposal. 

Therefore, the DOE should move ahead with this proposed action to demonstrate the capability to treat 
the problem of spent nuclear fuels while the Argonne National Laboratory-West and the EBR-II facility and 
personnel infrastructure still exists. 

In swnmary, IANS believes that the ETR&D project should be supported for demonstration of the FCF 
at the Argonne National Laboratory-West. The use of the existing infrastructure at ANL-West will be the 
most cost-effective option for the demonstration of valuable spent nuclear fuel treatment technology. 

In addition, the proposed action is necessary for compliance with DOE's nuclear waste agreement with 
the State of Idaho. Thank you. 
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Responses to Document DOll 

1 ,2,3 The National Research Council Recommendations highlighted important uncertainties 

that would be addressed by the proposed demonstration project. An extensive 

Operational Readiness Review has been completed, establishing readiness of the facility 

to operate within safety and environmental constraints. Copies of this review are 

available upon request. The review followed renovations to the Fuel Conditioning 

Facility, including addition or upgrading of atmospheric and pressure controls, addition of 

a repair area for contaminated equipment, seismic improvements, and other modifications 

to meet current Department of Energy guidelines. 

4,5 The analysis of potential environmental impacts contained in the environmental 

assessment indicates that the impacts associated with the proposed demonstration project 

are small. There may be many benefits of electrometallurgical treatment of spent nuclear 

fuel. However, the scope of this environmental assessment is the electrometallurgical 

treatment of 100 Experimental Breeder Reactor-II spent nuclear fuel assemblies and 25 

blanket assemblies; other benefits realized through electrometallurgical treatment are 

beyond the scope of the environmental assessment. The data obtained from the 

demonstration will be useful in deciding whether the remainder of Experimental Breeder 

Reactor-11 spent nuclear fuel and possibly other types of spent nuclear fuel may be treated 

with this technology. 

6 The proposed action has been reviewed by the Department of Energy to ensure its 

consistency with the nonproliferation policy ofthe United States. Chapter 1 ofthe 

Appendix has detailed information on the topic of nonproliferation. 

8 The Department views Argonne National Laboratory, its personnel, and its facilities as 

vital ingredients in our nation's technology research and development programs. The 

continued existence ofthe infrastructure at Argonne, however, is outside the scope of this 

environmental assessment. 
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9 Of the alternatives considered, the proposed demonstration project was chosen in pm1 

because it would be the most cost-effective treatment option. It also would have smaller 

impacts on the environment than performing the project at another location. 

7, 10 Under the terms of the settlement agreement, the Department of Energy is legally 

obligated to remove spent nuclear fuel (including Experimental Breeder Reactor-II spent 

nuclear fuel) from the State ofldaho by the year 2035. Electrometallurgical treatment is d 

promising technology for treating Experimental Breeder Reactor-II spent nuclear fuel and 

blanket assemblies. If the demonstration were successful, application of the technology 

could help the Department of Energy to meet this obligation. 
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I'm Georgia Dixon, and I'm the district assistant to Unites States Senator Larry Craig. And I'm going to read 
his statement this afternoon. I would like to express my support with the Department's proposed -
(Microphone difficulties.) 

To continue, I would like to read the Senator's statement. He says: "I would like to express my support 
for the Department's proposed action to demonstrate electrometallurgical treatment technology for spent 
nuclear fuel from Experimental Breeder Reactor-IT. 

"In the past, I have been at odds with the Department of Energy over some of its actions and designs. 
But in this case, I am in full agreement. Our country has a serious problem with its spent nuclear fuel. 

"It is a problem that will not go away by itself It needs creative, innovative thinking and new 
2 approaches. This is exactly what is found at Argonne National Laboratory in the electrometallurgical 

treatment program. 

"In my work on the Energy Research and Development Subcommittee, I am faced with oversight of 
nuclear fuel and cycle policy and research and development of new technologies. The committee works 
directly with the questions and problems Argonne's program is trying to answer. 

"It is clear that in the early days of the nuclear era not enough consideration was given to the tail end of 
the fuel cycle, what to do with the waste. It is equally clear that the need for sound alternatives for treatment 
and disposition of spent nuclear fuel is growing daily. This program shows great promise that it will provide 
such an alternative. It should be pursued vigorously and expeditiously. 

"This is especially important to the people ofldaho. In the agreement between Governor Batt and the 
Department of Energy strict dates are established for removing spent fuel and other nuclear wastes from the 
state. 

3 "Fuel from EBR-II contains elemental sodium and is not suitable for disposal without treatment. 
Electrometallurgical treatment ofEBR-11 fuel is necessary in order for it to leave the State ofldaho and allow 
the Department to meet its obligation to Governor Batt. Completing this project, therefore, would be a 
significant step if fulfilling the agreement and getting nuclear waste out of Idaho. 

"If there were legitimate concerns about the electrometallurgical treatment posing a threat to the 
4 environment, I would not support it. However, there is clearly no significant impact on the environment from 

the treatment. As the purpose of an environmental assessment, these questions have been examined 
thoroughly and found not to pose a problem. 

5 "I think it is very important that the Department of Energy continue with research and development to 
allow for treatment of the numerous fuels that will require disposal and are currently within DOE's charge. 

6 I "It is also vitally important that we move forward with the fmal disposal facility for all these fuels. That 
is why I have introduced legislation providing for both interim and fmal disposal of these nuclear fuels and 
materials. 

"Again, I would like to commend the Department on its proposal to move forward with this important 
work. It is exactly the kind of progress I hope for and expect from the Department of Energy, and I look 
forward to seeing the results of this work by Argonne. Thank you." 
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Responses to Document D012 

1,2,7 The commentor's statements concerning the demonstration is acknowledged. This 

demonstration takes advantage of previous research to apply the electrometallurgical 

technologies in an innovative way for the treatment of Experimental Breeder Reactor-II 

spent nuclear fuel. Successful demonstration will provide the Department of Energy 

with important options for dealing with the remaining Experimental Breeder Reactor-ll 

spent nuclear fuel and possibly other types of spent nuclear fuel. 

3 Under the terms of the settlement agreement, the Department of Energy is legally 

obligated to remove spent nuclear fuel (including Experimental Breeder Reactor-II spent 

nuclear fuel) from the State ofldaho by the year 2035. Without treatment, it is unlikely 

that Experimental Breeder Reactor-II spent nuclear fuel would be suitable for permanent 

geologic disposal because it contains sodium, a reactive metal. Electrometallurgicai 

treatment is a promising technology for treating Experimental Breeder Reactor-II spent 

nuclear fuel. If the demonstration were successful, application of the technology could 

help the Department of Energy to meet this obligation. 

4 The environmental assessment analyzed the potential impacts on the environment from 

completing the proposed demonstration project and found them to be minimal. 

5,6 The proposed demonstration project is for 100 driver spent nuclear fuel assemblies and 

25 blanket assemblies. Use of the technology for other spent nuclear fuels is beyond the 

scope of this environmental assessment. If this demonstration is successful, however, it 

will give the Department the data necessary to decide whether to propose additional 

application of the technology. Of course, any proposed use of electrometallurgical 

treatment would be subject to all applicable laws and regulations, including appropriate 

National Environmental Policy Act review. If successful, the proposed action could 

demonstrate the treatment of Experimental Breeder Reactor-II spent nuclear fuel to makt' 

it likely to be suitable for a geologic repository. 
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Good afternoon. I'm Dick Kenney. I live in Idaho Falls. I am retired from IBM. I spent most of my life as a 
down winder, first from the Nevada test site and then from Hanford, and now here in Idaho Falls. 

I've attended many of these meetings, types of meetings, and I want to congratulate the Department of 
Energy for their intent on fmding solutions to some of the problems that are out there. I strongly support the 
-- this process, and the investigation of it in determining its ability to solve some of the spent nuclear fuel 
problems that we have. 

In attending many of these meetings, it's become apparent to me that there's an awful lot of people who 
just want to stop anything. They get their reputations, or even earn their income, by stopping things. And it's 
-- even providing some parallel actions, which basically are diversions rather than solutions. They're not 
intent on solutions. 

And I really strongly support the Department on trying to fmd solutions and putting their timely energies 
into that effort and not just sticking their heads in the sand. Thank you. 
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Responses to Document D013 

1 The commentor' s statement concerning this demonstration is acknowledged. It is the 

Department of Energy's intent with this demonstration to provide an important option for 

dealing with spent nuclear fuel and protecting the environment. 
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I'm Bill Weida. I'm a professor of economics at the Colorado College. I was born and raised in the 
community. In fact, my mother's here with me right now. She still lives here. 

I would like to address, as opposed to most of the other comments, some specific comments directed at 
the EA itself. And specifically, the socioeconomic and what purports to be an environmental justice section. 

I'm not sure who prepared this EA. The document itself is rather unclear on that. It needs to be redone 
in these areas, and I suggest you get some serious help. If you want to see a reference for a fairly descent 
socioeconomic section, you might refer to the March '95 Spent Nuclear Fuel EIS. 

The problems are as follows: First of all, that the socioeconomic impacts are compared with the 
shutdown ofEBR-II, which is totally irrelevant. NEPA requires that a no-action alternative be investigated 
in every one of these procedures. The implication from that requirement is that the no-action alternative is to 
serve as the base line for comparison. 

The writers ofEAs are not allowed to shop for favorable comparisons. Putting this as not a comparison 
2 with the shutdown at EBR-II is a totally arbitrary solution. Are you having trouble getting that, sir, or do you 

want me to repeat it? lt's a totally arbitrary solution. 

One of the problems with it is that if we are allowed to do that and to choose any program at any time in 
the past to compare the alternatives with, then we can also, from the other side, say we would like to compare 
it with the situation that existed before the site was built. Neither alternative has any rationale. 

I suggest you select the no-action alternative. I would point out that, strangely enough, the no-action 
alternative was chosen for comparison when you looked at transportation issues, because, strangely enough, 
the no-action alternative shows a more favorable comparison under those circumstances. 

On page 117 and 78, you assert that only existing workers will be used for the proposed action 
3 alternative. On page 78 and 93, you assert, quote, additional research personnel will be hired to help plan, 

conduct and interpret the experiments. The question is which. 

4 

You compare the regional economic impact of the materials purchases -- and I would remind you that the 
EA's purpose is to look at the regional impacts of the issues involved. You compare those with the proposed 
action alternative with the total INEL site budget, which is spent nationally. 

Now, if your issue is to open up the EA process for national comparisons, then I would suggest that it's 
incumbent on you to prepare an EA which looks at all the national comparisons for all the uses of resources 
that you have chosen in the EA. If you're going to do it on a regional basis, then do it the way that it's 
supposed to be done and compare it to regional spending. 

The proposed action alternative cannot result in a successful application, as defmed by the National 
Research Council's Committee on electrometallurgical techniques because that committee specifies that for a 

5 successful application you have to show six tons of processing over 30 days of continuous operation. 

This proposal is for 1.6 tons spread over seven days over what appears to be almost a three-years period. 
Therefore, it would appear that the proposed action, the EA, is not justified. So, the question is: Why has L~e 
EA been submitted? 
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Well, on page 122, we get the answer. And that is that it's jobs. We're trying to preserve the skills ofthe 
people who are associated with the unit. Well, that's fme. But an economic solution to that, which makes far 
more sense than blowing off a lot of money on a project which can't provide a successful application, would 

be to simply pay the people to stay in position and pay the plant to stay open. 

On the environmental justice section, you kind of kiss that off with a statement that, well, we don't really 
know what we ought to do here, something I'm paraphrasing. 

Strangely enough, the rules on that are very unambiguous. And I would refer you to Executive Order 
12898, which says, essentially, prepare an environmental justice section. 

The EA provides no evidence that the 50-mile radius that they use to look at impacts has any basis in 
7 terms of wind flows, aquifer flows, or anything else that would affect minority populations. 

8 On page 63 of the EA, you referred to the 1,000 residents of Fort Hall, which, by the way, were 5,100 in 
the 1990 census, and one must presume are probably slightly more than that at this point in time. 

The no-action alternative generates 70 cubic meters of low-level waste and no TRU. The alternative you 
9 have proposed generates 50 cubic meters of TRU and 20 cubic meters of low-level waste, and yet there 

appear to be no additional costs with that TRU. That's impossible. Even if it amounts to re-labeling it as 
TRU, there are additional costs, and they are required to be included in the EA. 

The EA does accurately reflect the economic costs ofdownblending. And this is really a strange one. 
You state on page 112 that there is, quote, highly-enriched uranium in the EBR-II driver fuel would be 
blended down to low-enriched uranium with no additional process steps and no additional costs using 
depleted uranium already in storage. 

I 0 Now, when an economist hears that you can do something with no additional cost -- well, I was very 
interested. It reminds us of perpetual-motion machines. The zero cost claim is contradicted on page 23, 
which designates an additional multi-step process for downblending. It's contradicted on your chart over 
there, which shows an additional feed line coming in. 

And I would say to Mr. Hughes that it would be irresponsible for the DOE to reimburse Argonne for any 
of the costs involved with downblending fuel until they have clarified what the cost stream is that's involved 
in this process. 

The fmal thing is that the EA goes from the presumption that highly-enriched uranium, and then uranium 
as it is downblended, is not a waste. If that presumption is to be made in the EA, then it is incumbent on the 
writers of the EA to demonstrate how that eould be sold for a profit. The fact that you could give it away to a 

II research reactor is not the answer here. The answer is show me some hard economic facts. 

And you might want to take into the account in doing this that the Portsmouth plant, which is currently 
involved in HEU downblending -- rumors are it's going to meet an untimely fate at some point in the very 
near future, because they can't do it economically. So, it would be of a great deal of interest if you think you 
can. 

Comments and Responses Appendix DOE/EA-1148 



Commentor: B. Weida Document D014 

Responses to Document D014 

1,6 Executive Order 12898 requires Federal agencies to identify and address 

"disproportionately high and adverse human health or environmental effects" of 

programs, policies, and activities on minority or low-income communities. The analysis 

in the environmental assessment, which incorporates the analysis prepared for the 

Department of Energy Programmatic Spent Nuclear Fuel Management and Idaho 

National Engineering Laboratory Environmental Restoration and Waste Management 

Programs Environmental Impact Statement (DOE/EIS-0203-F), indicates that the 

potential environmental impacts of the proposed action to any segment of the public or 

the environment are very small. As a result, the potential environmental impacts on 

minority or low-income populations do not appear to be disproportionally high and 

adverse within the meaning of Executive Order 12898. The analysis contained in the 

environmental assessment is consistent with the Council on Environmental Quality's 

Draft Guidance for Addressing Environmental Justice Under the National Environmental 

Policy Act, dated April 15, 1996. Implementation of the Order by the Department of 

Energy may change subject to the issuance of future guidance from the Council on 

Environmental Quality, the Environmental Protection Agency, or the final Department of 

Energy Guidance. Section 4.6 of the environmental assessment has been reviewed for 

clarification. 

2 Congress instructed the Department of Energy to terminate the Integral Fast Reactor 

Program in 1994. This included shutting down Experimental Breeder Reactor-II. 

Because this policy decision has been made, the no action baseline assumes continued 

operation of the Fuel Conditioning Facility as a multipurpose hot cell as directed by the 

Department of Energy. It also assumes storage of Experimental Breeder Reactor-11 spent 

nuclear fuel. This activity is the basis of the no action alternative described in the 

environmental assessment. Section 4.1.3 states the transportation impacts are the same in 

the proposed action and the no action alternative. 

3 The total Argonne National Laboratory workforce has declined following completion of 

certain construction activities. Some departing Argonne National Laboratory employees 

have been replaced by research and development personnel. The mix of skills at Argonne 
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National Laboratory will continue to be adjusted as required, with negligible net effect on 

the total workforce. The environmental assessment has been changed to reflect this point. 

4 The majority ofthe Idaho National Engineering Laboratory site budget is spent 

regionally, mostly in the form of salary and benefits for the employees. Of the 

approximately $322 million spent by the Idaho National Engineering Laboratory for 

procurement of goods and services in Fiscal Year 1995, 34.6% was awarded in Idaho, 

17.6% was awarded for the clean up of Pit 9, 37% was awarded out-of-state, and 10.8% 

was awarded to firms based out-of-state but with local offices. 

5 As stated in Section 2.2 of the environmental assessment, the National Research 

Council's recommendation was based on the assumption that all the Experimental 

Breeder Reactor-II spent nuclear fuel would be treated. The proposed demonstration is to 

treat a limited number of spent nuclear fuel assemblies. Because of this, the Department 

acknowledges that the "production" goals established by the National Academy of 

Science cannot be met by the proposed demonstration project. However, sufficient data 

will be generated to meet the National Research Council requirements on which to base a 

potential future decision to apply the technology more broadly. The number of spent 

nuclear fuel assemblies for the demonstration project was chosen because it will provide 

a sufficient amount of material to determine whether the process will perform as expected 

and to develop the waste form. 

7 The 50-mile radius used in the environmental assessment for calculating impacts on 

minority and low-income populations was incorporated from the definitions and 

· methodologies used in the Department of Energy Programmatic Spent Nuclear Fuei 

Management and Idaho National Engineering Laboratory Environmental Restoration 

and Waste Management Programs Environmental Impact Statement (DOE/EIS-0203-F). 

This radius was selected because it was judged to encompass the measurable impacts that 

may occur based on air impact modeling. 

8 The environmental assessment has been changed to reflect the correct population ofF ort 

Hall based on the 1990 census. 
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9 All radioactive waste, including low-level wastes, must be sampled, characterized, 

appropriately packaged, labeled, and managed. These activities are undertaken with the 

same personnel in the same facilities. Differences in cost for managing different 

categories of waste are so small that additional detailed analysis is not warranted. 

I 0 Special nuclear materials are categorized for security purposes according to a number of 

physical and chemical characteristics. Some materials are more expensive to manage 

than others. If the uranium were left as relatively pure, highly-enriched uranium, security 

upgrades costing on the order of half a million dollars would be required. Annual costs 

for increased security personnel would be on the order of several hundred thousand 

dollars. By comparison, the blended-down low-enriched uranium is much less expensive 

to manage. No additional handling ofthe electrorefiner cathode product would be 

required. The cost of scheduling operations to accommodate the depleted uranium 

addition is negligible. 

11 As stated in Section 2.3 of the environmental assessment, the low-enriched uranium 

by-product will be stored at Argonne National Laboratory until future decisions are made 

regarding its disposition. Disposition may take the form of disposal or sale to 

commercial interests. Any proposal regarding the disposition of this material will be the 

subject of an appropriate level of National Environmental Policy Act documentation. 
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My name is Steve Herring. I am a nuclear engineer here in Idaho Falls, although I should say that neither I, 
nor any members of my family, work for the Argonne National Laboratory. 

I would however like to speak in favor of the proposed electrometallurgical treatment project at 
Argonne-West. And although I have several points here that I will give you for the record, I think two very 
important points need to be made. Number one, that it is necessary in some way to remove the sodium that is 
in the existing EBR-II fuel and before that fuel can be removed to a permanent repository. 

Now, there are many different possible processes. There are several different possible processes. This is 
one process that has been demonstrated, has been shown to work. Further processes that might work should 
be perhaps considered. 

But it is important that we use proven technology, that we be able to dispose of that fuel, that we be abie 
3 to get it out of the state as is agreed to in the 2035 agreement with the State ofldaho and the Department of 

Energy. 

This electrometallurgical treatment process has been proven using tests, using chemically similar, 
though isotopically different, materials. These tests have show that the volume of the highly radioactive 
waste has been reduced by a factor of about two and, more importantly, that the chemical stability of the 
waste form has been markedly improved through that treatment. 

And, therefore, I urge the Department of Energy to follow the recorrunendation of the National Science 
Council and use this process in preparing spent fuel for ultimate disposal. Thank you. 
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Responses to Document D015 

The commentor's statement concerning the demonstration is acknowledged. 

2 A number of other processes described in Section 2.1 of the environmental assessment 

have been suggested for removing sodium, but none have been found to be acceptable on 

safety or technical grounds. 

3 The commentor's statement concerning spent nuclear fuel shipments from the State of 

Idaho by 2035 is acknowledged by the Department of Energy. Under the terms of the 

settlement agreement, the Department of Energy is legally obligated to remove spent 

nuclear fuel (including Experimental Breeder Reactor-11 spent nuclear fuel) from the State 

ofldaho by the year 2035. Electrometallurgical treatment is a promising technology for 

treating Experimental Breeder Reactor-11 spent nuclear fuel. If the demonstration were 

successful, application of the technology to the remainder of Experimental Breeder 

Reactor-11 spent nuclear fuel, and potentially other types of spent nuclear fuel, would help 

the Department of Energy to meet this obligation. 

4 The proposed demonstration would address recommendations of the National Research 

Council. 
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1 I 
I'm John Tanner. I am an INEL employee. I have never been connected with Argonne National Laboratory, 
however. I am glad that this process is being developed. 

Some have pointed out possible nonproliferation disadvantages, in that one more process for separating 
plutonium would be demonstrated. Others, though, have said that it's not demonstrated unless 30 tons are 
produced, which is not what's in mind. I leave it to you to decide on that. 

But there are some definite nonproliferation advantages of this process which have not been mentioned 
so far. This is a process which, when fully developed, could be used on the same site as an ordinary 
commercial power reactor, and the fissile material from the power reactor could be fed through the cycle and 
fed back into the reactor as fuel. 

And there are two advances to that. In the first place, it would be a much simpler process than present 
2 liquid reprocessing because of the simplicity of fabricating metal fuel. Secondly, the-- the radioactive 

by-products of the fission need not be separated so thoroughly, but what-- one would have to always handle 
the fissile material remotely. 

Both-- now, the advantage of keeping it on site, of course, is preventing theft, and the advantage of 
keeping it hot, radioactively hot, is aiso preventing theft. These are both very strong nonproliferation 
advantages over the liquid recycling that's already catching on in much of the world, particularly Europe and 
Japan. 

If we are just talking about dealing with the sodium alone, it's undoubtedly true there are other processes 
which could be developed. And in the future maybe, if there's a need for them. we can go ahead with that. 

3 But the electrorefining process is one that's ready now. The basic research has been done. It's time for the 
demonstration. Let's do it while we're set up. 

4 And as -- say it has an advantage over the sodium process -- I mean, over possible other processes for 

s I 

dealing just with the sodium. in that it reduces the volume ofhighly radioactive material by quite a bit. 

I realize that the process neither creates nor destroys curies. But if it puts it into a more manageable 
form, that's an economic advantage. Therefore, the sale of the recovered fuel at market prices need not bear 
the full cost of the process. 

I hope the DOE will vigorously defend its decision to move ahead with this process and not delay by 
means of a full environmental impact statement. 
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1 The commentor's statement concerning the demonstration is acknowledged . 

.:. The Department of Energy acknowledges that there are many potential benefits of the 

electrometallurgical treatment of spent nuclear fuel. The Department of Energy is 

appreciative of the opinions expressed by the members ofthe public and other 

stakeholders during this National Environmental Policy Act process. However, it is 

beyond the scope of this environmental assessment to address issues that are not directly 

related to the research and demonstration project described in the environmental 

assessment. 

3,4 A number of other processes for treating sodium in spent nuclear fuel have been 

suggested, as described in Section 2.1 of the environmental assessment, but none have 

been found to be acceptable on safety or technical grounds. 

5 This environmental assessment is the basis for a decision by the Department of Energy to 

either prepare an environmental impact statement or to issue a Finding of No Significant 

Impact. 
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Thank you. I'm Dieter Knecht. I'm trained as a chemist. I've been working in Idaho at the INEL ~ 
chemical processing plant for 21 years. I'm not affiliated with i\.rgonne directly. I 

These are my comments just as my 0m1 personal views and don't reflt::ct the views of any other entity. As 
far as the EA is concerned, I would recommend that it does cover a pilot scale-type demonstration and that an 
EA, I think, is an adequate way of addressing that. 

It is not a major action like a new facility. It might develop technology that could lead to major new 
actions. But this particular process does not. It has a potential to convert the unstable fuels to a much more 
stable configuration. I think that's something that is glossed over. 

Somebody mentioned a Scientific American article. It was actually a report by a news part of the j 
Scientific American without, in my view, much critical evaluation about this project and about a possibilit} uf 1 
reprocessing foreign reactor fuels. It completely glossed over the fact that these fuels are not stable. 

The people who now advocate keeping the uranium and the plutoniun1 in these fuels are going to be the 
people who are going to be most concerned when those fuels eventually come to a repository for disposal. 

As a scientist, I'm not very happy about that process myself. I think we need to convert these fuels into 
3 stable materials that can be safely disposed or reused. 

The other strong point about this process is that it does reduce the inventory of high enriched uranium 
fissile materials. Right now we have fuel that contains bomb -- weapon-grade material, and we have a choice 
of leaving it in that fuel and having our children's children have to wony about it. 

And in that way I can-- I'd like to compare this to our way we've been treating the national debt. We've 
been deferring it. We haven't done anything really on reducing it. 

Our nonproliferation policy, I think, in this country, has been geared to that-- that I could almost see it as 
4 a paranoia in some cases. And I sympathize with people, and I personally am also very concerned about 

proliferation. I really am worried about a weapon getting into the wrong hands. 

lbe longer route is dangerous, but I don't think that's quite the same risk as some other risks that we have 
now. And if we really want to control proliferation-- and it's really for-- not just for us; it's for us, our 
children, our children's children. 

I don't really want to see a place that's going to be a plutonium mine or a high-enriched uranium mine at 
some point that we have to worry about, that people can get at it. 

So, I think this process leads to a possibility to addressing that. I would like to see it demonstrated. I 
think it can be done safely, and we'll reduce proliferation even on a small scale. And if it is successful, I urge 
that this be considered for other fuels, DOE fuels. There are a Jot of unstable fuels that we would rather not 

5 see go into a repository. 
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Responses to Document D017 

1.2 The environmental assessment has been prepared to determine whether the proposed 

demonstration is a major Federal action significantly affecting the quality of the human 

environment, and as a result, whether an environmental impact statement should be 

prepared. 

4 The proposed demonstration project does not separate plutonium. Moreover, the 

technology employed is not capable of separating plutonium. It is consistent with the 

nonproliferation policy of the United States, which does not encourage the civil use of 

plutonium. Accordingly, the United States does not engage in plutonium reprocessing. 

Further, by removing and then blending down the highly-enriched uranium, the project 

supports the goal of the United States to seek to eliminate where possible the 

accumulation of stockpiles of highly-enriched uranium or plutonium. As a result, the 

proposed demonstration project is consistent with the policy of the United States on 

nonproliferation. An additional response to comments regarding nonproliferation 

concerns is provided in Chapter One of this Appendix. 

3,5 Although the general topic of technology development is not within the scope of this 

environmental assessment, the Department of Energy emphasizes ongoing programs for 

technology development, especially to solve national problems, such as the treatment of 

all spent nuclear fuel. If successful, the demonstration of the electrometallurgical 

technology could be a crucial step in solving some of the difficult problems of spent 

nuclear fuel management. 
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It would appear that ~ou have heard enough, haven't you? My con~-rrents will be kept short, too. M~ 
name is Lee Bendixsen, resident-- and spedking for myself, a resident of.Blarkfo\.;t, Idaho, ailhough I have I 
had some more than 30 years of employment here at th.e INEL. l 

And believe it or not, I'm one of those ha~ed reprcJCessors. My expertise has been in the nature of fuel 
reprocessing a variety of fuels at the Idaho Chemical Processing Plant for almost the entire time. It's too bad 
that I feel that we have lost that technology. 

And the subject of nonproliferation is that being similar to a red herring, since we have four other major 
nations in this-- in this world of ours who are proceeding \>.1L~ reprocessing and have done so for over 15 
years, regardless of the policies of the United States of America. Ami they \>.11lfully, \\iilingly in intematior;ai 
meetings laugh at our policies and our procedures. Controlling proliferation ofHEU or plutoniwn strictly 
through denying reprocessing of fuel inside the United States is not and will not work. 

Relative to u'lis particular project, I do support it, because I feel that it does solve a situation which is an 
unwarranted one. My other comrnents, however, have to do with the specific EA. I have had the opportunity 
of reading a lot of EAs and a lot of EISs a<> a matter of course in my occupation. 

I fmd one deficiency in every one that I have read, with th~ exception of only one, and this is one which 
the Navy is recently beginning to prepare for the continuation of their fud at the INEL. 

For the first time, tl)ey -- and certainly not included in this EA --they have --we have the terminology 
used of latent car1cer risks or fatalities, and certain nwnbers are displayed, numbers which are in the 10 to the 
minus sixth, and one chance in a million, one chance in a billion, and so on. 

And yet consistently no one ever bothers to put into the reports some measures of Lhose risks against the 
risks that I and my children -- which I have five daughters and a son --face in everyday life. 

I would suggest to those who write the EA that they take the time to -- on each table, to put a commencer 
of risk that is comparable to you and I, that we can see with our lives, that even members of the Snake River 
Alliance can measure the risks of what they propose or object to in comparison. 

And let me give you a couple that you might suggest. It is noted in there that you have approximately 
160,000 people in this area that are affected by this, by your own statement. Approximately 20 percent of 
that 160,000 people are going to die of cancer at some point during an average lifetime of75 years. 

If I were to asswne an 80-year lifetime, that's an average of 400 cancer deaths per year every year for the 
next 7 5 years. Yet, the risks that are associated for latent cancer fatalities in this report would come to less 
than one individual during the three-year lifetime of this project. And that would compare to some I ,200 
cancer death that would occur whether or not this project is done. 

Let me point out that those who traveled J 00 miles to and from this meeting, a 50-mile round trip from 
Pocatello, had a risk of some 15 times higher in just that one trip than is stated in this particular report. 

And I might point out that that's just to the individual who dies. And every time you make that trip, you 
are 15 times higher. And we travel approximately a million year-- a million miles in our lifetime. 
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You have a one chance in 40,000 from dying from a lightning strike. Again, much, much higher than the 
less chance in one in a million cancer death among all of the 20 percent of the 160,000. 

May I again suggest that each of the tables on latent cancer deaths in EAs and EISs ought to have some 
basis by which we as a public, and certainly those who are non nuclear-oriented, have to measure the real 
risks and not again some ephemeral risk about some man-made radiation which is somehow different than 
everything else. Thank you for your attention. 
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1,2 The commentor' s statement concerning the demonstration and the commentor' s position 

on nonproliferation are noted. The proposed demonstration project does not separate 

plutonium. Moreover, the technology employed is not capable of separating plutonium. 

It is consistent with the nonproliferation policy of the United States. which does not 

encourage the civil use of plutonium. Accordingly, the United States does not engage in 

plutonium reprocessing. Further, by removing and then blending down the highly

enriched uranium, the project supports the goal of the United States to seek to eliminate 

where possible the accumulation of stockpiles ofhighly-enriched uranium or plutonium. 

As a result, the proposed demonstration project is consistent with the policy of the United 

States on nonproliferation. An additional response to comments regarding 

nonproliferation concerns is provided in Chapter One of this Appendix. 

3 Information has been added to the environmental assessment to provide a better 

perspective on relative risk of the proposed action compared with those risks more 

commonly encountered. 
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My name is Paul Bacca. I'm a retired person, Argonne National Laboratory. My position at the laboratory 
was that of manager of this particular fuel cycle facility now called the fuel conditioning facility. I was that 
manager for some 14 years, in addition to another facility, a sister facility. My experience over some 39 
years developing the basics at the Rocky Flats Plant, moving on to the Naval Reactor Facility, and then finally 
to the EBR-II facility, I think, gives me a little bit of confidence that I know with what I speak. 

From 1964 to 1968 in this very facility, the fuel conditioning facility, Argonne National Laboratory, 
under DOE's direction, did in fact process, as was indicated by Ernie Hughes, some 550 driver fuel 
assemblies. It was in those days that the blanket assemblies that we are also talking about were stored in 
ground. Let me tell you that the driver fuel then, after no interest was made of the enriched uranium because 
of economics and difficulty in processing, was shipped to the Idaho Chemical Processing Plant. 

And bare assemblies were stored under water with considerable success over a large number of years 
until eventually, because of bad water chemistry at the ICPP, degradation occurred and we were forced to 
retrieve those interimally stored assemblies and bring them back to the EBR-II, where we consequently 
upgraded their containment in stainless-steel packages. 

Now we have the assemblies with their fuel elements, without the hexagonal can that you see over there, 
contained -- doubly contained in stainless steel. They are contained in inert gas within the initial barrier 
where the sodium is, and then they are in fact contained again in the secondary containment. 

And I suspect the gentleman who commented -- talked about degradation -- I would challenge that, 
because those assemblies that were not double contained have long since been removed, and what you might 
have is remnants -- unless there's something I don't know -- are doubly contained and the risk is negligible. 

The blanket assemblies were packaged, stored properly, and sent to the storage ground at the-- or at the 
Argonne-West site. We conducted in this same facility, under circumstances of the process called 
pyrometallurgical processing, as opposed to electroreprocessing --we conducted safely over the course of 
four years all the things that were much more hazardous, in terms of personnel, environment, etc., than what 
the process that we're talking about now is concerning itself with. 

So, I say to the environmental- assessment side of this thing, having a knowledge of what has been done 
since my relief from that organization, there have been great strides made to bring those facilities, those 
operations, those actions, up to meet the federal guidelines, the federal requirements, that we did not have to 
live with in those early days. 

So, I can-- I can, based on my knowledge of what was done-- and I have a fairly comprehensive 
knowledge of that-- the conditions of the environmental assessment can easily be satisfied by-- by the 
people doing the work. Whether or not the referencing and the dose rates, etc., match with others, that's 
something to say. 

2 What I would like to suggest here, however, even though I'm an advocate of this, I think that a 
demonstration sueh as this -- it is not a proven demonstration -- it should in fact be a pilot and an engineering 
demonstration. 

And one should consider taking the smallest quantity of driver fuel and the smallest quantity of blanket 
assemblies to carry out the experiment, if you will-- it is an experiment-- and thereby reduce the risk. And 
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so be it that I think our challengers from outside of the nuclear area would be more comfortable with, say, I 0 
driver assemblies and two or three blanket assemblies, an engineering pilot demonstration. 

I think that this -- if we go that direction, we are more than qualified to say that our environmental 
assessment has-- because it's assessed 125 assemblies, blanket and driver, that we can do the job. 

Now, I'm going from there to the logic of why are we doing this. And I think I'm somewhat challenging 
why we want to do this process at all. And I think that's ,.,;thin the guidelines oft..llls discussion. 

We did in fact store at Argonne-West some 400 blanket assemblies for some great number of years, 
"great" being the order of anywhere from eight to 15 years. Never any problem in groWld storage in 
stai.nJess-steel containment, monitoring that is not nearly so quality that the monitoring is today, cathodic 
protection of the containers, radiation safety assessment, etc., and never had a problem. 

I maintain that we should do something like this. We should continue to discard most of the blanket 
assemblies to that kind of storage, upgrade it to today's standards, and carry out our small pilot experiment in 
the fuel conditioning facility. Granted, that doesn't save jobs. And I know that's the political side of it. 

The second thing I say is if there is a need to go to this permanent repository, there isn't such a thing now. 
There may be one in 2035, there may not. The criteria for that facility accepting any of this spent fuel--let 
me tell you, in 203 5 -- or if it's the WIPP, which supposedly 1998, after 12 years, or the 2000 time date when 
they talk about -- that criteria will have changed many fold from the criteria that we have today. It is not 
known what that criteria. 

As knowledge gets more adept, we are going to see more criteria, more requirements that this process -
smaller volumes, yes, maybe smaller volumes. But the total waste, maybe not. -- will not meet. I am 
convinced however, though, because of our experience with the WIPP, that is transuranic waste in drums at 
the waste disposal site of the INEL. 

The criteria in my experience specifically has changed for receipt of WIPP -- I don't know -- maybe ten 
times technical criteria. It ranges from packages to masses to what's the fmest transuranic waste, or what 
have you. 

So, I think what we should do is carry out a program that is mini..mum in mass -- or in nature, 
scientifically advance the technology so that in 37 or 38 years we will at least have gone through the process, 
and carry out that. 

If we're not willing to just store the stuff in the groWld, I say go back to a thermal conditioning program; 
that is, a pyrometallurgical program, which is a very simplified program. It would carry out the actions 
necessary to react the sodium inherent in the fuel pins. It would be able to handle that sodium in, again, 
cybrofax, or whatever the zeolites are that contain this stuff, getting rid of the sodium and putting the EBR-II 
metal fuel, either as is or by introducing to the project air or oxygen, or what have you, an ability to stabilize 
the fuel such that it is not so reactive as straight metal fuel. It can be very similar then, if you will, to the 
uranium found in power reactor fuels. Okay. So, my proposal suggests --

MR. LAWSON: And briefly. 
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MR. BACCA: Yeah. 

MR. LAWSON: And briefly, also. 

MR. BACCA: Okay. One last word. In simplification, I would say that would be a thing to do, if 
anything. If one were not willing to do that, he could follow the pattern that exists at power reactors all over 
the United States, and soon throughout the world, where above-ground storage in casts will in fact, with 
monitoring, give us this ability to carry out this very small scale electrorefming experiment, but not challenge 
the I 00 assemblies or the 125 or the 700 blanket assemblies in EBR-11 that need this reprocessing. Put them 
in storage Wltil we get the knowledge and someday we'll get at them, not 35 years later, but maybe within a 
few years when at least the criteria is sorted out. 

Let me say that you say put the plutonium and the fission products in something that's ready to go to the 
permanent repository --let me tell you, you defme that for me. Today, you can't do it. You defme it for me 
two years before the pennanent repository opens, you can't do that. And then when you get to the opening the 
repository, they will say laboratory experiments are no good because they do not simulate correctly the 
conditions that exist in that hole in the ground out at Yucca Mountain or wherever it might be. So, that's my 
two cents' worth. Thanks. 
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Responses to Document D019 

The Department of Energy acknowledges the commentor's comment that significant 

improvements have been made to the Fuel Conditioning Facility. The Department of 

Energy's independent Operational Readiness Review confirmed that the facility safety 

requirements have been satisfied. 

2 The Department of Energy acknowledges the commentor's comment on the 

demonstration and agrees that the scope should include treatment only of sufficient 

quantities of material to provide the necessary data. 

3 The early pyroprocess carried out in Fuel Conditioning Facility from 1965 until 1969 was 

an incomplete treatment process and would not have potential applicability to a broad 

range of spent nuclear fuel types. Residues from that early spent nuclear fuel recycling 

demonstration, stored in the Radioactive Scrap and Waste Facility, require further 

treatment before they can be disposed. Stabilization of these residual mixed wastes has 

been addressed in the Idaho National Engineering Laboratory Site Treatment Plan. 

4 As stated in Section 5.0 of the environmental assessment, most ofthe Experimental 

Breeder Reactor-11 spent nuclear fuel will be put into storage until a decision is made on 

its ultimate disposition. 
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Since it is getting late, and I'm sure that many of the things that I have written here prepared to say, I can 
give a copy to you and to the board. So, I've just got a few things that I want to make sure get out. 

The first thing is that although I am a member of the INEL citizen's advisory board, I am not speaking 
here as a member of that board. On the other hand, what this has forced me to do over the last couple of 
years is to become much more aware of what the Department ofEnergy is doing and not doing and how it is 
doing it. 

I have been extremely critical on numerous occasions of DOE because of the continuation of the 
proliferation of paper studies, characterizations of waste, and all sorts of things that don't put the waste into -
into a form that is stable and can be store for long periods of time. 

I have been critical of the fact that they-- most of their activities related to waste is dig it up over here 
and bury it over there and -- and not process it to a -- to a stable form. 

This process that is presently being proposed and talked about here is a specific process to treat a 
specific fuel and put it into a more stable form to reduce the volume of radioactivity over radioactive 
materials. And I think it's the kind of thing that I've been wanting the DOE to do for a long time. 

I have reviewed the Draft Environmental Statement Assessment, and I'm convinced that the 
environmental problems and the impacts of this project are insignificant. 

I think, regardless of opposition by some people to any treatment of spent fuel, it is obvious that INEL 
and this nation must put spent nuclear fuel into as stable a condition as possible. If this demonstration is 
successful, DOE will have another potentially powerful technology option for dealing with much larger spent 
fuel problems that exist. 

Paul Bacca talked quite a bit about the process itself, so I won't go -- won't go into that. I think most of 
you have probably read the report and can make up your 0\\-11 mind about whether it is environmentally 
benign or not. As far as I'm concerned, it is. 

The major things that are important here is that this results in decreased volumes of highly radioactive 
waste, it reduces the enrichment from 65 percent to 20 percent, which is an enrichment level that is 
considered within the nonproliferation treaty, and all of the weapons capabilities that we know about to be 
safe to put into research reactors or other reactors around the world. It doesn't involve bringing new spent 
fuel into the -- into the area. 

And, fmally, I think it's time to stop talking about reducing the hazards of spent nuclear fuel and start 
doing something about them. It should be clear to everyone that this project is a sound step in that direction, 
and I say to DOE and Argonne, Let's get on with it. Thank you. 
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Responses to Document D020 

1,2,3,4 The commentor's statements on the proposed demonstration are noted. Although the 

general topic of technology development is not within the scope of this environmental 

assessment, the Department of Energy emphasizes ongoing programs for technology 

development, especially to solve national problems, such as the treatment of spent nuclear 

fuel. The demonstration of the electrometallurgical technology could be a crucial step in 

solving some of the difficult problems of spent nuclear fuel management. 

5 By removing and then blending down the highly-enriched uranium, the project supports 

the goal of the United States to seek to eliminate where possible the accumulation of 

stockpiles of highly-enriched uranium or plutonium. As a result, the proposed 

demonstration project is consistent with the policy of the United States on 

nonproliferation. An additional response to comments regarding nonproliferation 

concerns is provided in Chapter One of this Appendix. 
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Good afternoon. I'm Fred Sica. I'm the president and chief executive officer of the Greater Idaho Falls 
Chamber of Commerce. Folks, the DOE and Argonne, Mr. Moderator, friends from the Snake River 
Alliance, I'm the chamber guy, so I can welcome everybody and say glad for you all to be here. 

Folks from California·· by the way, I'm from California. It may interest you to know, some of you·· and 
I was sort of prodding old George Fruend over there on the way to Boise the other day to testify on behalf of 
the governor's agreement, that I'm one of these guys that stood in front of Diablo Canyon to keep that thing 
from getting open. And George beat me up all the way to Boise. 

In any case, the reason for those things, because those days in my youth had some very serious concerns, 
as we all do here. Somebody mentioned today that we have an emotional issue that has to do with economics. 
Well, you're doggone right we do. And I can talk about that because I'm the chamber of commerce director. 

I've got 928 businesses that are concerned about the economics ofthis area. Yeah, we're concerned 
about it. And I would venture to say that if your job's butt was on the line, you'd be interested to. You're 
doggone right. These things happen that way. 

Let me tell you what we've done here at the Chamber of Commerce in Idaho Fails. We have an INEL 
committee that is compromised of at least six Ph.Ds, probably four or five economists, superintendents of 
school districts and CEOs of many businesses. We have a economic development committee that virtues just 
about the same. And over the past year we have each met, each of those committees, 52 times. That's 104 
committee meetings that went from an hour to an hour and a half each. 

They're represented by a wide spectrum of people. And over that wide spectrum of discussion, the 
Greater Idaho Falls Chamber of Commerce have come up with some conclusions. And those conclusions 
are, when you need the microphone fLXed, you don't ask a nuclear scientist; you ask the guy who knows how 
to do it. Thank you very much. 

The other issue is that we all have vested interests here. Yes, we do. And those vested interests are from 
our heart, each one of us here, that we need to respect each one of us that have those vested interest from our 
heart. I'm unabashed to say that my interests have to do with the economic stability of Eastern Idaho, which 
thus affects everybody in Idaho itself. 

I would also venture to say that when people talk about what is happening here in Eastern Idaho and at 
INEL and at Argonne, and they say, well. of course, because those guys have a vested interest. I would bet 
my bottom dollar that when Micron was wanting to expand in the Boise area and they couldn't because they 
couldn't fmd water, we've got every guy in that chamber of commerce wanting to be a well digger. You can 
bet they can. That's because they had vested interest. Yes, that's true. Absolutely. Because we're talking 
about human beings and their lives. And everybody here is talking about that 

The official position, after a I 02 meetings, after taking commentary. not in an hour or two, but in over 
400 hours that we sit down and discuss issues at INEL. we fmd this process to be safe, sensible, and being 
conducted by the finest minds in the country today. 

The Greater Idaho Fails Chamber of Commerce endorses the program wholeheartedly. Thank you. 
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Responses to Document D021 

The commentor's statement from the Greater Idaho Falls Chamber of Commerce is noted. 

It is the Department of Energy's intent with this demonstration to provide an important 

option for dealing with spent nuclear fuel and protecting the environment. 
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I am the state assistant to Senator Dirk Kemp thorne. And United States Senator Paul Simon of Illinois has 
asked that I might read his statement, also. It was just faxed in. 

"I endorse the Department of Energy's proposed demonstration of an advanced spent nuclear fuel 
management technology in Idaho. This research project will treat 125 spent nuclear fuel assemblies from the 
Experimental Breeder Reactor-IT for safe, long-term storage and eventually geological disposal. 

"The extensive analysis in DOE's recently published draft confmns that t..'-le project can be conducted 
2 without negative environmental impact. Moving fonvard will help cut the eventual cost of cleanup and waste 
3 management for at least one DOE site and holds promise that the Department is serious about examining 

better, cheaper, faster ways to deal with its nuclear waste issues. 

"Electrometallurgical technology for the treatment of spent nuclear fuel was invented in Illinois and was 
recognized in 1991 with the prestigious R & D award as one of the best 100 technology developments in the 
nation for that year. 

"Scientists at Argonne National Laboratory's main site near Chicago are carrying out research to 
4 determine how this technology can be adopted to solve spent nuclear fuel problems. Application of this 

technology in the Idaho project will allow them to demonstrate the viability of the waste reduction and 
stabilization process that potentially will be used for all types of spent nuclear fuel. 

5 "Our nation faces a waste disposal problem that has reached crisis portions. This process may provide 
the answer to what has been an unsolvable problem. The Department of Energy and Argonne are to be 
congratulated for taking a big step toward dealing with the nuclear waste issue." 

Thank you very much. 
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Commentor: Senator Paul Simon Document D022 

Responses to Document D022 

1,2,3 The commentor's statements concerning the proposed demonstration are noted. The 

comments that there are no significant environmental impacts are noted. It is the 

Department of Energy's intent with this demonstration to provide an important option for 

dealing with spent nuclear fuel and protecting the environment. 

4,5 Although the general topic of technology development is not within the scope ofthis 

environmental assessment, the Department of Energy emphasizes ongoing programs for 

technology development, especially to solve national problems, such as the treatment of 

spent nuclear fuel. The demonstration of the electrometallurgical technology could be a 

crucial step in solving some of the difficult problems of spent nuclear fuel management. 
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My comments are further abbreviated from what I had intended to present when I signed up at one o'clock 
today. First of all, I'm John Horan. I'm a semi-retired scientist. 

I am a certified health physicist, and I do freelance consulting work in protecting workers and the 
environment from unnecessary exposure to radioactive material. I am also an adjunct professor of health 
physics at Idaho State University in Pocatello. But I appear today as a private citizen. 

I fully endorse the proposed action to demonstrate. And, again, like some other speakers, I want to 
emphasize this is a demonstration, the technical feasibility for treating sodium-saturated spent nuclear fuel at 
ANL-West in Idaho. 

There are many reasons for my endorsing this proposed action-- and I endorse it without reservation-
but I will highlight a few of these. It is an unusually cost-effective approach by using existing and unique 
facilities, as well as existing highly-qualified and motivated workers to focus on work that they do best; 
namely, a highly technical demonstration of advanced technology. 

It's also a positive step in implementing the tri-party agreement between Governor Batt to the State of 
Idaho, the Department of Energy and the Navy to research in Idaho new ways to immobilize spent fuel. 

When successfully accomplished, this technique could also be used for other sodium-saturated spent 
nuclear fuel in Idaho; namely, 71 metric tons of spent fuel. 

This proposed action is environmentally safe in every aspect. Air quality impact is insignificant, a factor 
of several thousand below the specifications of ten millirem per year. The liquid waste impact is zero. There 
is no discharge. 

The environmental assessment approach is the most appropriate approach for a demonstration where 
there will be negligible environmental impact. Also, a final safety analysis report already exists, which has 
been approved for the facility being utilized. 

As a scientist, I must support-- and in fact it's not that I must support-- I freely support the 1995 report 
of the National Research Council, recommending that DOE go ahead with this demonstration. This 
endorsement is by the leading scientists in our nation. This puts the blue ribbon and the gold seal of approval 
on this proposal. It's a peer review document and not the opinion of a single scientific writer on a magazine 
such as Scientific America. 

Mr. Chairman, I see no reason or no need for any uncompromising delays or obstructions to this 
program proceeding. Such delays only increase the costs and tie up the system of trying to get work 
accomplished. Thank you. 
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Commentor: J. Horan Document D023 

Responses to Document D023 

1 The commentor's comment concerning the demonstration is noted. An objective of the 

proposed project would be to produce data sufficient to allow the Department to 

determine the technical feasibility ofthe electrorefining technology for Experimental 

Breeder Reactor-II or other spent nuclear fuel for safe long-term storage or disposal. It is 

necessary to address questions raised by the National Research Council review of this 

technology before any proposal can be made for its application. The existing and high 

efficiency electrorefiners are needed to provide these data. The equipment associated 

with the proposed demonstration is not of adequate size or configuration for Department 

of Energy or commercial production-scale activities. Also, there are several steps in the 

process primarily associated with material handling systems in the Fuel Conditioning 

Facility, that would limit the total output of the facility. If the demonstration project is 

successful, the Department of Energy would review the data and decide whether to 

propose future applications of the technology. Such a proposal would be made in 

accordance with all applicable laws and regulations and will include appropriate National 

Environmental Policy Act analysis, including alternatives to electrometallurgical 

treatment. 

2, 3 Under the terms of the settlement agreement, the Department of Energy is legally 

obligated to remove spent nuclear fuel (including Experimental Breeder Reactor-II spent 

nuclear fuel) from the State ofldaho by the year 2035. Electrometallurgical treatment is a 

promising technology for treating Experimental Breeder Reactor-II spent nuclear fuel and 

blanket assemblies. If the demonstration were successful, application of the technology 

could help the Department of Energy to meet this obligation. 

4,7 Although the general topic oftechnology development is not within the scope of this 

environmental assessment, the Department of Energy emphasizes ongoing programs for 

technology development, especially to solve national problems, such as the treatment of 

spent nuclear fuel. If successful, the demonstration of the electrometallurgical 

technology could be a crucial step in solving some of the difficult problems of spent 

nuclear fuel management. 
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Commentor: J. Horan .Document D023 

5 The comment that the environmental risks associated with the demonstration are minimal 

is noted. 

6 In accordance with 10 CFR Part 1021, the Department of Energy prepared an 

environmental assessment for the electrometallurgical treatment demonstration project to 

assist with agency planning and decision making. On the basis of the environmental 

assessment, the Department of Energy will decide whether to prepare a Finding of No 

Significant Impact or an environmental impact statement. If the environmental impacts 

of the electrometallurgical treatment demonstration project are found to be insignificant, 

then a Finding of No Significant Impact will be prepared; if not, then an environmental 

impact statement will be prepared. 
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My name is Jack Courtney. And I'm a professor of nuclear engineering at Louisiana State University in 
Baton Rouge, Louisiana. My address is 10723 Oakline Drive in Baton Rouge, 70809. I speak not for the 
University, nor for Argonne National Laboratory, but for myself. 

I would flrst of all like to comment that the environmental assessment is remarkably clearly written for 
government document. It seems to be complete. It is technically accurate. And I further agree with it's 
conclusion that a full-blown environmental assessment of the proposed operation would be an unnecessary 
waste of the taxpayers' money. 

The flrst comment has to do with the radiation exposure on the proposed normal operation of the facility. 
In a word, these exposures are trivial, absolutely trivial. But I guess that's two words or maybe three. 

It is a very small fraction of the naturally occurring radiation background and exposure that we receive in 
this part of the country. In addition to that, the analysis for the potential accidents was conducted under an 
extremely conservative manner. 

If I have any beef about that analysis, it would be that the assumptions for the release fractions of the 
radioactive material are unnecessarily conservative; that is, they are too high. I think more realistic fractions 
would reduce the projected exposures for both on-site and off-site personnel by perhaps an order of 
magnitude or maybe even a factor of 100. The accidents, I might note, are below probability, and they are of 
mmor consequence. 

The next point is the waste form. Spent nuclear fuel is a tremendous national problem. We must-- we 
absolutely must address the volume of nuclear fuel we have and put it in the most environmentally acceptable 
fashion for long-term storage or disposal. 

I think the output materials of this process have the best chance of standing up under many, many years. 
Also, the materials are in a form where they would be unattracted to theft, for diversion or for terrorism. 
Perhaps the most important aspect of the proposed method of treatment of the fuels, that it addresses a clear 
and present danger, the security not only of the United States, but of all the family of nations; that is, the 
proliferation of heavy elements that could be diverted to the use of nuclear weaponry. 

The materials that are the output of this process are absolutely useless for the use in nuclear explosives. 
That is a point that should be made often and in every forum possible. 

The action-- this action, the demonstration of the electrochemical-- or, rather, the electrometallurgical 
process is also in accordance with the recommendations of the National Academy of Sciences. 

Based on my personal knowledge of the processes, the equipment, the facilities, and most of all the people 
who would be involved, I urge the Department of Energy to approve the environmental assessment and direct 
Argonne National Laboratory to proceed with all deliberate speed the demonstration process. 

Thank you very much for the opportunity to comment. 
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Responses to Document D024 

1, 2 The commentor's comment on the quality of the environmental assessment is 

acknowledged. The environmental assessment was prepared using the Recommendations 

for the Preparation of Environmental Assessments and Environmental Impact Statements, 

which was written to improve the clarity of the Department of Energy's National 

Environmental Policy Act documents. 

The level ofNational Environmental Policy Act analysis was determined in accordance 

with 1 0 CFR Part 1 021. The Department of Energy prepared an environmental 

assessment for the electrometallurgical treatment demonstration project to assist with 

agency planning and decision making. On the basis of the environmental assessment, the 

Department of Energy will decide whether to prepare a Finding of No Significant Impact 

or an environmental impact statement. If the environmental impacts of the 

electrometallurgical treatment demonstration project are found to be insignificant, then a 

Finding of No Significant Impact will be prepared; if not, then an environmental impact 

statement will be prepared. 

3 As discussed in the environmental assessment, the radiation doses associated with the 

electrometallurgical treatment demonstration project are extremely low. 

4 As required in an environmental assessment, accidents were evaluated based on the 

Recommendations/or the Preparation ofEnvironmental Assessments and Environmental 

Impact Statements, using conservative assumptions, in order to bound potential 

environmental impacts. 

5 Although the general topic of technology development is not within the scope of this 

environmental assessment, the Department of Energy emphasizes ongoing programs for 

technology development, especially to solve national problems, such as the treatment of 

spent nuclear fuel. If successful, the demonstration of the electrometallurgical technology 

could be a crucial step in solving some of the difficult problems of spent nuclear fuel 

management. 
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6 The Department of Energy acknowledges the commentor' s statement that the material 

from the demonstration is useless for nuclear explosives. The proposed demonstration 

project does not separate plutonium. Moreover, the technology employed is not capable 

of separating plutonium. It is consistent with the nonproliferation policy of the United 

States, which does not encourage the civil use of plutonium. Accordingly, the United 

States does not engage in plutonium reprocessing. Further, by removing and then 

blending down the highly-enriched uranium, the project supports the goal of the United 

States to seek to eliminate where possible the accumulation of stockpiles of highly

enriched uranium or plutonium. As a result, the proposed demonstration project is 

consistent with the policy of the United States on nonproliferation. An additional 

response to comments regarding nonproliferation concerns is provided in Chapter One of 

this Appendix. 

7, 8 The commentor's statement that the demonstration is in accordance with the 

recommendations of the National Academy of Sciences is noted. Although the general 

topic of technology development is not within the scope of this environmental 

assessment, the Department of Energy emphasizes ongoing programs for technology 

development, especially to solve national problems, such as the treatment of spent nuclear 

fuel. If successful, the demonstration of the electrometallurgical technology could be a 

crucial step in solving some of the difficult problems of spent nuclear fuel management. 
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My name is Joy Myers, and we live in Spencer in Clark CoWlty. The address is HC-62 Box 41, Dubois 
83423. I'm also chairman of the site specific advisory board for the INEL. Our board has toured Argonne. 
And at our January meeting, we received a comprehensive briefmg on the electrometallurgical -- I wish you 
would get an acronym for this one as well as for everything else -- treatment research and demonstration 
project. Due to time and scheduling constraints however, the board has not issued a recommendation 
concerning the project. Therefore, I'd like to emphasize that I'm speaking as a private Idaho citizen, a 
member of the public, and not as a representative of the board or any member of the board. 

Before my specific comments, I would like to compliment DOE also on the environmental assessment. 
It's clearly written and Wlderstandable, attributes which are frequently missing in DOE documents. It's 
clearly-- it clearly and in detail lays out the case for adoption of the preferred alternative. And I also 
unreservedly urge DOE to proceed with this carefully crafted demonstration project. 

While the reasons why the preferred alternative should be Wldertaken are well-articulated in the EA, let 
me focus on just a couple of reasons why I support the project. First, I realize that treating sodium-saturated 
spent fuel is an obstacle in the total management of spent fuel. 

Utilizing the expertise at Argonne to develop a process to effectively treat this fuel, reduce its volume 
and put it in a safe form for storage, transportation and disposal is an opportunity which should not be denied, 
especially considering that almost all of the sodium-bonded fuel in the DOE inventory is at the INEL. It's a 
positive step toward implementation of the governor's agreement. 

Second, in spite of comments to the contrary, the nonproliferation aspects of the project are positive. 
HEU would be blended down to LEU in a controlled environment, reducing the stockpile ofHEU. This is 
consistent with U.S. policy and our efforts throughout the world. 

Furthermore, plutonium and other by-products would be immobilized in a nonproliferation waste form 
Wlsuitable for weapons use. While as a layman it's impossible for me to comment intelligently on the 
technology, it's my Wlderstanding that an EA relates to the environmental impacts, not the process itself. 

The purpose of the demonstration, it seems to me, would either prove or disprove the process. In any 
event, the National Research CoWlcil's recommendation that DOE proceed to demonstrate the feasibility of 
the technology should make such action reasonable. 

In fact, it's incomprehensible to me why anyone with a genuine interest in safe spent-fuel management at 
the INEL, and ultimate disposal outside ofldaho, would oppose the preferred alternative or the project. Its 
potential is great, the risks are well within acceptable boWldaries. 

If I may, just one more comment regarding NEP A and the need for an EIS. It appears to me that the EA 
is complete and all that is needed in relationship to this project. It's been my observation that when all else 
fails, when there's no rational specific argument left, attack the administrative process and create endless 
delay and Wlproductive and costly moWltains of paper. It's time to get on with it. Thank you. 
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Responses to Document D025 

1 ,2,3 The commentor' s statement on the clarity of the environmental assessment is 

acknowledged. The environmental assessment was prepared using the Recommendations 

for the Preparation of Environmental Assessments and Environmental Impact Statements, 

which was written to improve the clarity ofthe Department of Energy's National 

Environmental Policy Act documents. 

The National Environmental Policy Act regulations require evaluation of reasonable 

alternatives to the proposed action. Alternatives are evaluated in Section 2.0 of the 

environmental assessment. The environmental assessment analyzed three alternatives in 

detail and considered several other process alternatives which were eliminated from 

detailed evaluation. In general, the excluded alternatives had not reached a level of 

development that would allow a detailed evaluation. Evaluation of alternative processes 

that were identified in the public comment period have been added to the environmental 

assessment, Section 2.1. The potential environmental impacts that would result from 

implementing a conceptual treatment process cannot be analyzed in equal detail relative 

to the impacts that can be quantified for a process that has reached an adequate level of 

technical maturity. 

As described in the environmental assessment, the impacts ofthe proposed action and the 

alternatives were found to be extremely small. It is the Department of Energy's intent to 

reduce risks to the environment by this action, and the results will establish whether that 

can be achieved. 

4 The Department of Energy is determined to meet its commitments with the State of Idaho 

to remove spent nuclear fuel from the State by the year 2035. Under the terms of the 

settlement agreement, the Department of Energy is legally obligated to remove spent 

nuclear fuel (including Experimental Breeder Reactor-11 spent nuclear fuel) from the State 

ofldaho by the year 2035. Electrometallurgical treatment is a promising technology for 

treating Experimental Breeder Reactor-11 spent nuclear fuel and blanket assemblies. 

Application of the technology could help the Department of Energy to meet this 

obligation. 
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5 The Department of Energy acknowledges the commentor's support of the 

nonproliferation aspects of the demonstration. The proposed demonstration project does 

not separate plutonium. Moreover, the technology employed is not capable of separating 

plutonium. It is consistent with the nonproliferation policy of the United States, which 

does not encourage the civil use of plutonium. Accordingly, the United States does not 

engage in plutonium reprocessing. Further, by removing and then blending down the 

highly-enriched uranium, the project supports the goal of the United States to seek to 

eliminate where possible the accumulation of stockpiles of highly-enriched uranium or 

plutonium. As a result, the proposed demonstration project is consistent with the policy 

of the United States on nonproliferation. An additional response to comments regarding 

nonproliferation concerns is provided in Chapter One of this Appendix. 

6 The commentor's statement concerning the National Research Council's 

recommendations to proceed with the demonstration is acknowledged. Although the 

general topic of technology development is not within the scope of this environmental 

assessment, the Department of Energy emphasizes ongoing programs for technology 

development, especially to solve national problems, such as the treatment of spent nuclear 

fuel. If successful, the demonstration of the electrometallurgical technology could be a 

crucial step in solving some of the difficult problems of spent nuclear fuel management. 

7, 8 The commentor's statement that the risks associated with the demonstration are 

acceptable is noted. The Department of Energy prepared an environmental assessment 

for the electrometallurgical treatment demonstration project to assist with agency 

planning and decision making, in accordance with 10 CFR Part 1021. On the basis of the 

environmental assessment, the Department of Energy will decide whether to prepare a 

Finding of No Significant Impact or an environmental impact statement. 
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My names is Beatrice Brailsford. I'm the program director of the Snake River Alliance, and I'm very tired. 
commented very briefly this afternoon about the Snake River Alliance's position on this project. 

This project is a reprocessing-- is to develop a reprocessing technology. The project has dubious 
environmental benefits, and it has clear proiiferation risks. We will be commenting extensively later on on 
the specifics of both the project and this EA. 

I did want to note, though, Mr. Hughes, I had asked if the administrative record-- if the references 
supporting the environmental assessment were available in the reading room quite some time ago. And I 
would also like to ask you if you all could make the transcripts of these two hearings available earlier than 
your comment summary. 

MR. HUGHES: Yes. 

BEATRICE BRAll..SFORD: Thank you. 
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Responses to Document D026 

1,3 Unlike reprocessing as the Department historically has used that term, this project does 

not separate plutonium, is of small scale, and produces no liquid waste. The proposed 

demonstration project does not separate plutonium. Moreover, the technology employed 

is not capable of separating plutonium. It is consistent with the nonproliferation policy of 

the United States, which does not encourage the civil use of plutonium. Accordingly, the 

United States does not engage in plutonium reprocessing. Further, by removing and then 

blending down the highly-enriched uranium, the project supports the goal of the United 

States to seek to eliminate where possible the accumulation of stockpiles of highly

enriched uranium or plutonium. As a result, the proposed demonstration project is 

consistent with the policy of the United States on nonproliferation. An additional 

response to comments regarding nonproliferation concerns is provided in Chapter One of 

this Appendix. 

2 The potential environmental impacts associated with the proposed demonstration project 

are detailed in Section 4.0 of the environmental assessment. As detailed in the 

environmental assessment, these potential impacts are small. 

4, 5 The references cited in the environmental assessment were placed in Department of 

Energy Public Reading Rooms. The comment period for the environmental assessment 

was reopened and extended to May 3, 1996. A copy of the transcript was sent to the 

commentor on March 13, 1996. Additional information on this issue is provided in 

Chapter One ofthis Appendix. 
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Before I begin, if I could take care of two business matters. Apparently, while I was out of the room, you 
indicated that you were granting my request to make the documents available. I'm sorry I was gone when that 
happened. I understand that they'll be made available in about a week; is that correct? 

MR. HUGHES: I'm sorry, Mr. Hirsch? 

DAN HIRSCH: I was apparently out of the room when you made an announcement that my requests 
were being granted about the documents that were not available. 

MR. HUGHES: We're going to try to have them in all the public reading rooms within the next week. 

DAN HIRSCH: When you say "all," what do you mean? 

MR. HUGHES: We sent the document to eight public reading rooms. That's where they are. And we 
will send the references to those eight public reading rooms. 

DAN HIRSCH: And the other part of my request, to extend the comment period accordingly so people 
will be able to review them? 

MR. HUGHES: We understand your request, and that will be -- that will be reviewed. I'm not in a 
position to respond to that. 

DAN HIRSCH: And the other thing is, Mr. Laidler and I had a conversation outside. And there were a 
couple matters that you thought you might want to clarify. Do you want to do that now? 

MR. LAIDLER: I can. The discussion that we had related to the process for recovery of transuranic 
elements. That is not a part of the project that is going to be demonstrated and that is the subject of this 
environmental assessment, because we don't use the type of equipment that would be necessary to recover the 
transuranic elements. 

However, when the process was initially developed for use with the -- with the liquid metal reactor, 
there was intention to recover transuranics and recycle them as fuel and bum them. And that's done in a 
special type of cathode. It's a very complicated device which requires the deposition of the transuranics in a 
cadmium pool suspended in the salt phase. 

When that collection oftransuranics is made, the transuranics are recovered, all of them, they cannot be 
separated one from the other. So, plutonium, neptunium, americium and curium are co-deposited, along with 
uranium and with rare earth fission products. The composition of a typical deposit is around 60, 65 percent 
transuranics, 30 percent uranium and the balance of rare earth fission products. So, it is possible to do it, but 
is not a part of this demonstration. 

The other matter had to do with -- with the release of information pertaining to this technology. And I 
made a statement that it was those elements that pertained to the economics of the process that were not 
being released. 
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In fact, what I meant to say is that the information not being released is that which would make the process 
economically feasible. And that has largely to do with the high throughput electrorefming device. Were 
there any questions on it? 

MR. LAWSON: I appreciate your clarification. Okay. Thank you. You now have 30 seconds. 

MR. HIRSCH: I thought we stopped the clock. My name's Dan Hirsch. I'm president of the Committee 
to Bridge the Gap, former director at the Adlai Stephenson Program on Nuclear Policy at the University of 
California. I want to make a few points. I'll try not to repeat too directly what I said earlier this afternoon. 

I appreciate the clarification by Mr. Laidler. Clearly, this a technology that grew out of the reprocessing 
program for the breeder reactor. With a modification, it is designed now to produce a pure bomb-grade high 
uraniwn stream which they will later then blend down. But it is modified from the previous technology that 
was designed to take out the plutoniwn and the other transuranics. 

We believe-- and Professor Warfwill discuss this a bit more in a moment-- that even with that 
2 technology, one can tune the voltage potential so as to get pure plutoniwn streams if one wishes. One doesn't 

need to do that. The transuranics that will get out are usable in weapons anyway. 

3 I The basic point is this is a reprocessing technology. That's where it came from. That's what it is. This 

4 

s I 

country has had a policy for 20 years not to do this, particularly not to do this with fuel from the civilian 
reactor side. 

This is coming from the IFR, which is part of the civilian reactor development program. And so we are 
now crossing a very dangerous threshold that we will regret tremendously. 

Mr. Laidler has always clarified that there are parts of this technology that are so sensitive that they are 
not to be released because they would assist other countries in economically using this technology. 

The very fact that it is sensitive nuclear technology, and we have great question as to where that line is 
being drawn as to what is shared and what is not, indicates the substantial danger of moving into that world. 

Professor Warf, who you will hear from in a moment, helped design the PUREX process that has been 
used to separate plutoniwn for the weapons program in many countries. And I think it's a development that 
many of us have come to regret. 

Any development for additional reprocessing technology is extremely dangerous. This one is particularly 
dangerous because it is so compact. It is boasted that it can be done in something the size of a bathtub. It 
would therefore make it very difficult to detect for other countries to be using that technology. 

We are told that it is designed to get the sodiwn out of the fuel. There is no reason, if your intention is to 
get the sodiwn out, to also then separate out the highly-enriched uraniwn. 
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It is clear that this is solely designed to get one's foot in the water for that reprocessing technology, in 
part in hopes that the IFR will be revived, in part in hopes that one can get one's foot deeper into that water in 
the next steps. 

There's a claim that this is designed for volume reduction. We had a clarification earlier today that, in 
fact, there's no real change in that volume, and certainly no change in the radioactivity. 

Even if there were a change of the sort identified for volume of moving from 5 cubic meters to 2.5 cubic 
meters, I can't believe that there's some tremendous environmental deficiency of 2.5 cubic meters of storage 
space. 

This is all simply a transparent rationale change for trying to keep alive a program that the Congress has 
shut dom1 for very sensible reasons. 

It has been mentioned that the National Academy Study has made certain recommendations that a --
a program to try to demonstrate in a certain way this technology might be useful, certainly different than what 
was proposed, but I remind you that there were other National Academy studies that were extraordinarily 
critical of this technology. 

It is one of grave concern to the nonproliferation community as major environmental risks. If you want 
to get the sodium out, there are clear alternatives that are far safer to do it that don't involve separation and 
proliferation problems. 

In summary, this is a very controversial issue, and that is exactly what NEPA was designed to make sure 
was dealt with in a fuii process. And that is why an environmental impact statement is needed. We should 
not reverse 20 years of nonproliferation policy based on a negative declaration ofFONSI environmental 
assessment. This simply doesn't make sense. 

' We will live to regret it if we go forward with this technology. There are other ways far more useful to 
use the talent of this laboratory than something that can provide a technology that if other countries get their 
hands on it they will have addiiional means to obtain weapons usable material. Thank you. 
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Responses to Document D027 

1 The commentor is correct that this technology grew out of the Integral Fast Reactor 

Program, which would have included a closed-loop fuel cycle. Additional information 

relevant to reprocessing and nonproliferation is included in Chapter One of this 

Appendix. 

2 The commentor is incorrect that adjustment of voltage potential in the electro refiner 

would allow separation of a pure plutonium stream. Chapter One of this Appendix 

discusses this issue in more detail. 

3 The Department of Energy does not agree with the commentor's opinion that this is a 

reprocessing technology. This issue is covered in detail in Chapter One of this Appendix. 

4 The Department of Energy acknowledges the commentor' s concerns regarding sensitive 

nuclear technology. During the Integral Fast Reactor Program, the Department of Energy 

conducted appropriate reviews of related technologies for recycling spent nuclear fuel in 

fast reactors before entering into a technology exchange agreement with Japan. Any 

nuclear technology which is a candidate for export is subject to sensitive nuclear 

technology review in accordance with 10 CFR Part 810. The Department of Energy has 

been designated to implement this regulation by an interagency task force representing the 

Department of State, the Arms Control and Disarmament Agency, the Nuclear Regulatory 

Commission, and the Department of Energy. The Department of Energy has established 

an Export Control Working Group to make sensitive nuclear technology determinations 

according to specific guidelines. Any future consideration of exporting 

electrometallurgical spent nuclear fuel treatment technology would be reviewed according 

to the Department of Energy's export control procedure. 

5 The Department of Energy does not consider the proposed action to involve reprocessing 

technology or to be inconsistent with national nonproliferation policy (see Chapter One of 

this Appendix). Because of the high levels of radioactivity associated with spent nuclear 

fuel, a specially designed hot cell facility, such as the Fuel Conditioning Facility, is 

required even though the process is compact. 
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6 The commentor is correct that the process is designed to remove the sodium, a reactive 

material, from the spent nuclear fuel. The process is also designed to produce waste 

streams more suitable for disposal than the irradiated spent nuclear fuel. Although the 

primary purpose is not to extract the highly-enriched uranium, extracting uranium is very 

beneficial in reducing the high-level waste volumes. 

The commentor also suggests that electrometallurgical technology could be used with the 

goal of simply disposing the uranium along with the fission products and plutonium in the 

ceramic waste stream. The Department of Energy does not support this approach, in part 

because the low-enriched uranium by-product of the proposed action is not a waste. 

Further, the suggested approach would significantly increase both the cost of processing 

and the volume of waste generated. Considerably more salt and cadmium would be 

required because the suggested approach would involve chemical oxidation rather than 

electrotransport of the uranium. Leaving the uranium in the waste stream to be adsorbed 

in the zeolite, with subsequent conversion to the ceramic waste form, would increase the 

waste volume by at least a factor of 25. However, the uranium would have to be blended 

down to a low enrichment to control nuclear criticality. If the uranium were blended 

down to less than 1% enrichment for disposal, the increase in waste volume would be on 

the order of 1000. By removing the uranium, the storage volume for both uranium and 

high-level waste can be kept low. 

7 As stated in Sections 4.5 and 5.0 of the environmental assessment, the impact of the 

reduction in waste volume is relatively minor for the small amount of spent nuclear fuel 

that would be treated in the demonstration. However, any volume reduction would be 

unique to the electrometallurgical treatment technology relative to previously used spent 

nuclear fuel management technologies, such as reprocessing. An important reason is that 

there are no liquid waste streams. Also, see Response 6 above. Radioactivity of the 

material is not changed, an impossibility because of the physics which apply. 

8 Based in part upon the urging of the Secretary of Energy, the Integral Fast Reactor 

Program was terminated in 1994 after extensive debate in both houses of Congress. The 

issues raised during the debate were varied, complex, and did not focus solely on the 

issue of proliferation. Congress has been clear, however, that it intends the Department 
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of Energy to continue development of electrometallurgical technology. In the Conference 

Report for the Fiscal Year 1995 Energy and Water Appropriation, the Department of 

Energy was instructed "to maximize the research on actinide recycle, and, as proposed by 

the Administration, should also retain such facilities as necessary, especially the 

pyroprocessing facilities." The following year, in the Conference Report for the Fiscal 

Year 1996 Energy and Water Appropriation, Congress gave the Department of Energy the 

following instruction: "As recommended by the National Academy of Sciences' 

assessment of the electrometallurgical approach for treating spent nuclear fuel, the 

conferees expect the Department of Energy to develop a plan to support the EBRFF09II 

demonstration using this technology. If this is successful, the Department of Energy 

should review the program for application to other types of spent nuclear fuel and waste 

management issues." The proposed demonstration project analyzed in the environmental 

assessment would carry out that congressional intent. 

9 The demonstration project defined for the proposed action has been proposed to address 

the uncertainties and concerns expressed by the National Research Council. The criticism 

directed at this technology from other National Research Council studies has consistently 

raised questions that this demonstration is intended to address. 

10 The environmental assessment directly addresses the issue of environmental risk, and the 

analysis (Section 4.0) supports a conclusion that environmental impact and risk are 

minimal. Chapter One of this Appendix discusses the nonproliferation issue. 

11 The National Environmental Policy Act regulations require evaluation of reasonable 

alternatives to the proposed action. Alternatives are evaluated in Section 2.0 of the 

environmental assessment. The environmental assessment analyzed three alternatives in 

detail and considered several other process alternatives which were eliminated from 

detailed evaluation. In general, the excluded alternatives had not reached a level of 

development that would allow a detailed evaluation. Evaluation of alternative processes 

that were identified in the public comment period have been added to the environmental 

assessment, Section 2.1. The potential environmental impacts that would result from 

implementing a conceptual treatment process cannot be analyzed in equal detail relative 
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to the impacts that can be quantified for a process that has reached an adequate level of 

technical maturity. 

The proposed process of treating the spent nuclear fuel with hot, water-saturated carbon 

dioxide would have the following technical problems and would require extensive 

development before implementation. Because of the high radiation level of the spent 

nuclear fuel, any processing would have to be carried out in a shielded, inert atmosphere 

cell, not in a simple reaction chamber as described in the comment. Based on extensive 

experience with reacting sodium to form sodium carbonate, these reactions would have to 

be controlled very closely. History has shown that the potential for accidents involving 

reacting sodium is very high. Exposure of the hot uranium fuel to oxygen and water 

vapor is similar to metal tire accident conditions described in the environmental 

assessment (Section 4.2). Also, the use of water for treatment of highly-enriched spent 

nuclear fuel would require stringent criticality hazards control measures because aqueous 

processes have lower fissile material limits than metallic processes. The products from 

the proposed process may include pyrophoric uranium hydride in addition to the 

compounds cited in the comment. Additional process steps would, therefore, be required 

to stabilize the pyrophoric nature of the product. 

12 The Department of Energy has prepared this environmental assessment for the 

electrometallurgical treatment demonstration project to assist with agency planning and 

decision making. In doing so, public participation has been encouraged. On the basis of 

the environmental assessment, the Department of Energy will decide whether to prepare a 

Finding of No Significant Impact or an environmental impact statement. 
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My name is BeiUlett Ramberg. I'm with the Committee to Bridge the Gap. And during the Bush 
administration, I was an official in the State Department, dealing with arms control issues. And I was asked 
by a member of the audience to reiterate some of the points I made this afternoon concerning the proliferation 
issue, which, in the minds of some, has been pooh-poohed. I indicated this afternoon, and I wish to repeat, 
that historically the United States has pursued basically three policies to try to diminish the proliferation of 
nuclear weapons. The initial policy, the first policy we pursued, was not to export nuclear weapons. 

The second policy pursued over the years was to eliminate the export of weapons usable material, such 
as HEU and plutonium. And the third element we pursued in our nonproliferation policy was not to export 
usable technology to adversaries around the world. 

In the aftermath of the Persian Gulf War, the United States and public officials began to reexamine the 
policy and tried to focus on some other lacuna in our nonproliferation efforts. And one of the things we 
focused on in the aftermath of the Persian Gulf War is the publication of documentation, which bore on the 
proliferation of nuclear weapons technology was not the export of the technology, per se, but it was the 
publication of certain documentation and new technologies. 

And we found that the Iraqis scoured the libraries of the International Atomic Energy Agency and even 
attended a variety of conferences in this country and other countries to better ascertain what technologies they 
could use in their efforts to develop nuclear weapons. Mind you, economics was not within the minds of the 
Iraqis as they scoured this literature. 

The critical question I think that we confront today as we examine this particular technology and the 
possible publication of the technology is whether or not this technology, that is, the publication of it, will be 
of assistance to future Iraqis. 

Now, we have been told that the technology will provide for the precipitation of high-enriched uranium. 
There is some debate within this audience here, within maybe the community at large, whether or not 
fme-tuning of the technology will provide additional access to plutonium. 

These are open questions, but need to be examined further in an environmental impact review. And the 
review that has taken place to date has failed to do so. 

We have a document which you will find on the table over there, concerning-- which concerns the White 
House's assessment of what we ought to deal-- what our nonproliferation policy is at this time. And what it 
stipulates at one point is that it seeks to eliminate the possible accumulation of stockpiles of highly-enriched 
uranium or plutonium. While it may do so in this country on the basis of this technology, publication of the 
technology will provide the wherewithal for other countries to pursue a new avenue, and that this is 
something which we're trying to defer and deter. 

So, are there alternatives? Professor W arf illuminated some of the alternatives, at least one alternative, in his 
presentation this afternoon. It's something he may with to examine further in his follow-on to my remarks 
today. I thank you. 
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Responses to Document D028 

1,4 The commentor's concern about the potential misapplication of this technology by the 

Iraqis is noted. The proposed demonstration project does not separate plutonium. 

Moreover, the technology employed is not capable of separating plutonium. It is 

consistent with the nonproliferation policy of the United States, which does not encourage 

the civil use of plutonium. Accordingly, the United States does not engage in plutonium 

reprocessing. Further, by removing and then blending down the highly-emiched uranium, 

the project supports the goal of the United States to seek to eliminate where possible the 

accumulation of stockpiles of highly-enriched uranium or plutonium. As a result, the 

proposed demonstration project is consistent with the policy of the United States on 

nonproliferation. An additional response to comments regarding nonproliferation 

concerns is provided in Chapter One of this Appendix. 

The Department of Energy acknowledges the commentor's concerns regarding sensitive 

nuclear technology. During the Integral Fast Reactor Program, the Department of Energy 

conducted appropriate reviews of related teclmologies for recycling spent nuclear fuel in 

fast reactors before entering into a technology exchange agreement with Japan. Any 

nuclear technology which is a candidate for export is subject to sensitive nuclear 

technology review in accordance with 10 CFR Part 810. The Department of Energy has 

been designated to implement this regulation by an interagency task force representing the 

Department of State, the Arms Control and Disarmament Agency, the Nuclear Regulatory 

Commission, and the Department of Energy. The Department of Energy has established 

an Export Control Working Group to make sensitive nuclear technology determinations 

according to specific guidelines. Any future consideration of exporting 

electrometallurgical spent nuclear fuel treatment technology would be reviewed according 

to the Department of Energy's export control procedure. 

2 There is no capability for separating plutonium in this demonstration, even with fine 

tuning. All plutonium is directed to the ceramic waste form without separation from 

fission products. Additional information regarding the nonproliferation issue is found in 

Chapter One of this Appendix. 
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3 In accordance with 10 CFR Part 1021, the Department of Energy prepared an 

environmental assessment for the electrometallurgical treatment demonstration project to 

assist with agency planning and decision making. On the basis of the environmental 

assessment, the Department of Energy will decide whether to prepare a Finding of No 

Significant Impact or an environmental impact statement 

5 The environmental assessment analyzes the reasonable alternatives to the proposed 

demonstration project. The environmental assessment analyzed three alternatives in 

detail and considered several other alternative process options which were eliminated 

from detailed evaluation. Consideration of alternative technologies which were identified 

during the public comment period have been added to the environmental assessment in 

Section 2.1. 
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Well, thank you. I'm James Warf, professor of chemistry at the University of Southern California. I want to 
thank Mr. Laidler here, Dr. Laidler-- or Laidler it is-- for clarifying the previous matter concerning the 
possible separation of the trans uranium elements as a group from the spent fuel by these techniques. 

We agreed that under certain conditions; namely, by the use of a molten metal electrode-- metal being 
either cadmium or bismuth, perhaps other choices -- that it is possible, indeed, to separate the transuranium 
elements and that this then could pose some sort of a threat in the future. This is, again, an extremely 
involved and complicated matter and we just don't have the time to go into it. 

I want to spend the few remaining minutes I have, though, on just some comments about breeder 
reactors which I think will be of interest to all of us. It was here in the United States that the first breeder 
reactor began to operate. This was in the 1950s in California. And as a publicity stunt, its electricity was 
used to serve-- to provide all power for the city of Moorpark, not far from Los Angeles. 

Now, the French, they're keen on nuclear power. They get 90 --no-- 80 percent of their electricity from 
nuclear reactors. In this country we get 23 percent approximately. 

The French have several breeders, the most famous or infamous, depending on your viewpoint, is the 
Super Phoenix. It worked beautifully for two months and then began to leak soditun, and has been shut down 
since for repairs and modification. 

Another country that has a breeder reactor operating is Kazakhstan. This is one of the republics of the 
former Soviet Union, now independent. It has a small breeder reactor to generate electricity. The excess 
heat is used to distill brackish water for the local citizens as drinking water. 

I was visiting Kazakhstan just a short while back. And my purpose there was to investigate the old 
Soviet nuclear bomb craters and related matters. So, I asked, May I see this reactor? I would like to go. And 
they were enthusiastic. Yes, by all means, go. 

But then I looked at the map. That country, why, it's four times as big as Texas. I didn't possibly have 
time to go there and see it. But at least they were willing. The reactor is destined to be shut down, but they're 
making their own breeder reactors, again for much the same purpose in a more modernized form. 

The last one is in Japan, the Monju. That's on the west coast of Japan, eloquent, tastefully decorated on 
the outside, very, very modem, now running at low power. It's already had one sodium leak. 

The name, that strange name, Monju, comes from the Buddhist folklore. A Buddhist-- Buddhivista it is 
called-- sits on the back of a tiger and rules the kingdom through pure wisdom. Now, whether that name is 
appropriate or not, that remains to be seen. Thank you. 
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Responses to Document 0029 

The commentor' s concern about the possible use of a liquid-metal cathode, which was 

called a liquid cadmium cathode in the Integral Fast Reactor Program, is discussed in the 

Nonproliferation section of Chapter One of this Appendix. 

2 The commentor's statements concerning breeder reactors are noted. However, it is 

beyond the scope of this environmental assessment to address issues that are not directly 

related to the research and demonstration project described in the environmental 

assessment. 
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My comments are addressed to the representatives of the DOE. The process you are proposing appears to be 
nearly the same reprocessing program that you had for the breeder reactor which Jim W arf just described. 

2 This process is dangerous because it requires high temperatures and manipulation of flammable, 
3 high-level waste. This project seems important enough in scope to warrant an EIS. 

4 

I understand that the uranium resulting from this process is still 65 percent enriched and, therefore, is 
weapons grade, and can be made into bombs, and only thereafter would be blended down. 

Just because it falls within guidelines doesn't mean it car1't be used for weapons. It is clearly a technology 
that can separate weapons-grade material and is therefore dangerous. 

Whatever your intentions in planning to use this process, others may have less honorable intentions, and, 
therefore, this is a sensitive nuclear technology which should not go forward and should not get into the 
public domain where other nations may apply it in a way that worsens proliferation problems. Thank you for 
giving me the opportunity to comment. 
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The commentor's concerns about the demonstration are acknowledged. The process 

employed for this demonstration would be different in several important aspects from 

what was proposed for the Integral Fast Reactor Program. First, it would not employ a 

liquid cadmium cathode, eliminati!lg the capability of separating transuranic elements. 

Second, the transuranic elements would be converted to a waste form expected to be 

suitable for disposal, not recycled as spent nuclear fuel. 

2 There are hazards associated with spent nuclear fuel management, including any 

treatment option. Concern over potential fires involving the spent nuclear fuel materials 

is one reason that the proposed electrometallurgical process operations would be carried 

out in an inert (fire suppressant) atmosphere, and any potentially pyrophoric materials not 

in use would be stored in fire-safe containers. The high-level wastes from the process are 

not flammable. 

3 In accordance with 1 0 CFR Part 1 021, the Department of Energy prepared an 

environmental assessment for the electrometallurgical treatment demonstration project to 

assist with agency planning and decision making. On the basis of the environmental 

assessment, the Department of Energy will decide whether to prepare a Finding of No 

Significant Impact or an environmental impact statement. See Chapter One of this 

Appendix for a discussion on the level of National Environmental Policy Act Review. 

4 The commentor is correct in that the average enrichment of the Experimental Breeder 

Reactor-II spent nuclear fuel is approximately 65%. However, this is classified as highly

enriched uranium, not weapons-grade uranium, which is enriched to 93% or greater. By 

removing and then blending down the highly-enriched uranium, the project supports the 

goal of the United States to seek to eliminate where possible the accumulation of 

stockpiles of highly-enriched uranium or plutonium. As a result, the proposed 

demonstration project is consistent with the policy of the United States on 

nonproliferation. An additional response to comments regarding nonproliferation 

concerns is provided in Chapter One of this Appendix. 
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5 The Department of Energy acknowledges the commentor' s concerns regarding sensitive 

nuclear technology. During the Integral Fast Reactor Program, the Department of Energy 

conducted appropriate reviews of related technologies for recycling spent nuclear fuel in 

fast reactors before entering into a technology exchange agreement with Japan. Any 

nuclear technology which is a candidate for export is subject to sensitive nuclear 

technology review in accordance with 10 CFR Part 810. The Department of Energy has 

been designated to implement this regulation by an interagency task force representing the 

Department of State, the Arms Control and Disarmament Agency, the Nuclear Regulatory 

Commission, and the Department of Energy. The Department of Energy has established 

an Export Control Working Group to make sensitive nuclear technology determinations 

according to specific guidelines. Any future consideration of exporting 

electrometallurgical spent nuclear fuel treatment technology would be reviewed according 

to the Department of Energy's export control procedure. 
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I'm Pete Dirkrnaat. I work for the Department of Energy here in Idaho Falls. I'm not really associated with 
the Argonne-West activities, but I'm aware ofthern. I'm been a nuclear engineer for the last 28 years, and I'm 
presently responsible for the spent fuel program at the INEL. 

With the recent settlement that was signed between the State ofldaho, the Department of the Navy and 
the Department of Energy, I have a responsibility to prepare the fuel that we have on the site and get it ready 
to leave the State of Idaho. 

There's a-- we have over 80 types of fuel here at the site to take to-- to take care of. A majority of that 
fuel can be put into dry storage fairly easily, and put into canisters that will then be ready to go over the road 
to wherever the National repository or interim storage facility will be. 

However, there's a number of problem fuels, I'll call them, that you cannot do this with for a number of 
reasons. Perhaps some of them have sodium bonding, as you've already heard. Perhaps there's other reasons 
why a repository would not take those fuels. They have to be treated somehow, conditioned to be prepared to 
leave the State of Idaho. 

1 1 It is important from my perspective that we have some technology that will do this kind of treatment. I'm 

2 

aware of all the things going on at the site with respect to spent fuel. There is no treatment or conditioning 
process being developed anywhere else on the site. 

We're awaiting the results of this demonstration project, the electrometallurgical process, to see if it will 
work for not just the EBR-II fuels, but for some of the other fuels that may be problems in leaving the State of 
Idaho. 

That's our primary objective. We have made a commitment with the State to move that stuff out of here, 
and we need demonstrations like this, and many others in the future, that will indeed move the fuel from the 
State ofldaho. 

That's my only objective in the program I'm running, and I support the proceeding with the demonstration 
of this effort. Thank you. 
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1, 2 The commentor' s statement of a need for a technology of this type is acknowledged. 

The Department of Energy is determined to meet its commitments with the State of Idaho 

to remove spent nuclear fuel from the State by the year 2035. Electrometallurgical 

treatment is a promising technology for treating Experimental Breeder Reactor-II spent 

nuclear fuel. If the demonstration were successful, application of the technology could 

help the Department of Energy to meet this obligation. 

3 The commentor's statement on the demonstration is acknowledged. 
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My name is James Boland. My address is 6150 West 33rd South, Idaho Falls, Idaho 83402. I'm a private 
citizen. I am not here as a member of any association, organization or special interest group. 

My comments are somewhat di±Ierent than I have heard previously. The thing that bothers me about this 
environmental impact assessment and the proposed environmental impact statement is one that relates to risk 
in perspective. 

No matter what state the materials come out of this process, you can look and flnd hundreds or 
thousands or tens of thousands of times the quantities in storage in this country and around the world. 

I I What happens in this process is just totally insignificant. Do any -- anything that people are worried 

3 

about. You cannot prevent knowledge from being spread. You cannot prevent technology from being 
developed. And to think that you can goes against all historic records. 

We classified very highly the Manhattan Project data. It didn't take too long for other people to have the 
bomb. We classified very highly the hydrogen bomb technology. It did not take very long before that 
technology was out. 

The technology that's proposing to be demonstrated here appears to have been available for many years 
in somewhat different forms used in somewhat different places. And the concept of risk in perspective is one 
that's starting to come to the fore in many, many areas in this country today. 

A rather new society exists called the Society for Risk Assessment -- or Risk Analysis. There is a Center 
for Risk Analysis at Harvard University. These people arc working on risk analysis in perspective. 

To my knowledge, they have not addressed at all any nuclear issues. The center is-- is in the 
Department ofPublic Health. They have published recently various assessments of the cost bencflt of 
various medical practices, the risks of certain diseases, the relative bcncflt of certain treatments for very 
common diseases. 

Yet, in the area of nuclear-- or, I mean, environmental impact statements related to nuclear activity, we 
arc using methodology that's 30 years old. We do not look at risk in perspective. 

And when you spend hundreds or thousands or millions of dollar of taxpayer money analyzing something 
that amounts to a quart of water in the ocean, I object as a tax-payer. Thank you. 
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Responses to Document D032 

1 The environmental impacts associated with the proposed demonstration project are 

analyzed in the environmental assessment and were found to be minimal. 

2 Electrometallurgical treatment is a new application of a well-established metallurgical 

technology. If the proposed demonstration is successful it will give the Department 

necessary data on which to determine the future use of this technology. 

3 Information has been added to the environmental assessment to better put the risk of the 

demonstration in comparison with other risks. 

4 This environmental assessment complies with the requirements of the National 

Environmental Policy Act for specific analysis. 
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I'm Bob Skinner. I reside at 2909 Troy here in Idaho Falls 83402. I, with others, would like to basically 
congratulate the writers of this environmental assessment. Again, it was very clear, very easy too read. By 
the way, I represent myself, I don't represent any organization. 

I strongly support this environmental assessment for several reasons. A demonstration of new 
technology under development, we would basically need to remove the sodium from the spent fuel so it can 
be taken to a repository. 

I have heard several remarks about this being a hidden reprocessing agenda. I would strongly disagree 
with that. Basically, it is a fuel technology that prepares to send material to a national repository. We have to 
prepare this spent fuel for disposal by the year 2035. 

A lot of people disagree that -- and say that we shouldn't -- shouldn't be sending it to repository, all kinds 
of things out there. But, basically, you can't wrap this spent fuel in M & M chocolate and send it somewhere 
to be disposed of. It just doesn't work. 

Basically, this environmental assessment-- they are following the recommendation of the National 
Research Council and demonstrate the feasibility of this technology. So, we need to get on with that. 

No one has said anything about the people at EBR-II who have been safely handing spent fuel and these 
types of materials for over 30 years with basically no impact to anybody or the environment. 

The environmental assessment meets the requirements and actually exceeds those requirements. And as 
a taxpayer, I would strongly object to an environmental impact statement which typically in these days costs 
anywhere from 1.5 to 3 million. I think we could take that money, if somebody thinks we should spend it on 
an environmental impact statement, and better spend it elsewhere. 

The last major point I'd like to make is I would encourage the panel to take special care in examining the 
statements of-- for lack of a better word, I'll call them detractors. They are only promoting a self-serving 
interest. They are parasites on the INEL programs and technologies. 

If they support something. the support dies. And if they don't talk about any alternatives or suggested 
solutions, they only make complaints. They don't want to support WIPP because that would mean some 
waste might leave Idaho. They don't want to support Yucca Mountain characterization; again, that means 
waste would leave Idaho. And if they don't support anything, it's because they don't want to support things, 
like any type of technology that basically does anything. They're sort of like leeches. They don't want to 
have any solution, because if their host dies, then they die. So, there's an agenda out there like fleas that fall 
off a dog. So, I would encourage you to only evaluate testimony and comments from people on its technical 
merit. You might find that the detractors have little technical merit when the bottom line is looked at. 

I'd like to close by saying full speed ahead with demonstration of this technology. I know you can do it, 
9 I and I know you can do it without adverse impacts on the workers, people, the aquifer or the environment. 

Thank you. 
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Responses to Document D033 

1,2 The commentor's statement on the environmental assessment is acknowledged. The 

environmental assessment was prepared using the Recommendations for the Preparation 

of Environmental Assessments and Environmental impact Statements, which was written 

to improve the clarity of the Department of Energy's National Environmental Policy Act 

documents. The Department of Energy welcomes feedback from stakeholders on the 

clarity of its National Environmental Policy Act documents so that it can more effectively 

communicate with the public. 

3,4 This demonstration is for application of the technology to the treatment of Experimental 

Breeder Reactor-ll spent nuclear fuel in order to make it acceptable for long-term 

disposal. 

5 This demonstration will address the questions raised by the National Research Council. 

6 The Council on Environmental Quality's National Environmental Policy Act regulations 

( 49 CFR Parts 1500-1508) require that an environmental assessment briefly describe the 

purpose and need for the proposed action; list alternatives, including no action; and 

describe the affected environment and the environmental consequences associated with 

the proposed action and alternatives. The environmental assessment meets these 

requirements. 

7 In accordance with 10 CFR Part 1021, the Department of Energy prepared an 

environmental assessment for the electrometallurgical treatment demonstration project to 

assist with agency planning and decision making. On the basis of the environmental 

assessment, the Department of Energy will decide whether to prepare a Finding of No 

Significant Impact or an environmental impact statement. If the environmental impact~ 

of the electrometallurgical treatment demonstration project are found to be insignificant, 

then a Finding of No Significant Impact will be prepared; if not, then an environmental 

impact statement will be prepared. 
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8 The Department of Energy recognizes the value of all stakeholders' comments, the 

importance of public involvement as a decision making tool, and the right of individuals, 

agencies, and groups to express their opinions as an integral part of the National 

Environmental Policy Act process. 

9 The environmental assessment analyzed potential impacts to workers, the public, the 

Snake River plain aquifer, and the environment, and the impacts were found to be very 

small. 
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My name is John Ochi. I live at 275 Chamberlain in Idaho Falls. And I am speaking as a private citizen. 
am speaking in support of fmding the feasibility of whether or not this technology can work for us. In looking 
over the document, I fmd that there is the potential for great success with the possibility of little risk. 

The arguments I have heard have dealt with issues that are larger than the question of this EA. which we 
are supposedly commenting tonight. However, let me comment just as a layman examining the rationale of 
some of these arguments briefly. 

I've heard the argument of proliferation risks. And my question is: Is the proliferation risk existent 
anyway? And if there are spent nuclear fuels and highly-enriched uranium and plutonium products alive in 
the world, is it better for us to try to fmd the technology of solving them -- this problem, or is it better for us 
to leave that solution to people in Kazakhstan or the people who are working with the Phoenix system or the 
Monju system? 

It seems to me there's a timidity of the exploration of the knowledge that is in front of us. The cat is out of 
the bag. It is not lllllike the Internet, which is a wonderful tool, but is also something that has potential for 
abuse. 

But the fact is, someone has to deal with this knowledge. And is it better for us to have firsthand 
experience in dealing with these -- this problem, or is it better to leave it to people in other parts of the 
world? 

I don't know whether this is a reprocessing technology, as I've been told, in disguise. But I would like to 
say that I have a very strong concern with environmental issues. And I am concerned with the fact that we, in 
this country, have used energy in abundance, and now 20 percent of our electricity is nuclear. There are over 
100 nuclear reactors producing fuel. 

We are people who have created this. And to continue to ignore this problem is similar to another issue 
I've been working on with Salmon, in which you think you can continue to put off the problem forever. But at 
some point, there's a drought, there's a catastrophic event, and you're forced to deal with it when you do not 
have adequate knowledge of the situation. 

I'm told that we will live to regret this technology. It seems to me that decision was made in 1945, when 
the nuclear bomb was exploded. This is not a question any longer. The question is how are we going to deal 
with the situation that we have in front of us today. 

And to continue to ignore this problem seems to me to be burying our heads i..1 the sand and not really 
addressing the issue. Ultimately, we have to deal with this problem. This seems like a very small-scale effort 
to try to understand the nature of spent nuclear fuel and how some of the solutions in the future might occur. 

I would like to thank the DOE for holding these hearings. I think the spirit of public debate is the best 
thing that could happen for this program or any other program. 
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But, again, I guess I would leave with the thought that I personally would rather have this information in 
hands of people who I trust in this country than in hands-- in the hands of people who will ex-plore this 
technology somewhere else in the world. 

5 And I think we have an obligation to stay ahead of the knowledge curve. And it's one of the prices that 
you pay for being considered the leader of the free world. Thank you. 
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Responses to Document D034 

1 ,3,4 The commentor's statement that there is little risk associated with the demonstration, and 

the commentor's statement on the public hearing are acknowledged. The results of this 

demonstration will provide the Department of Energy with the information it needs to 

decide whether to apply the technology to the remainder of Experimental Breeder 

Reactor-II spent nuclear fuel or other spent nuclear fuels in the Department of Energy 

inventory. 

2 As discussed in the environmental assessment (Section 4.7), the Department of Energy 

has reviewed the proposed action and the alternatives for compliance with the 

nonproliferation policy of the United States and has concluded that the proposed action 

and alternatives are consistent with the policy. The nonproliferation aspects of the 

demonstration are discussed in Chapter One of this Appendix. 

5 Although the general topic of technology development is not within the scope of this 

environmental assessment, the Department of Energy emphasizes ongoing programs for 

technology development, especially to solve national problems, such as the treatment of 

spent nuclear fuel. The demonstration of the electrometallurgical technology is a crucial 

step in solving some of the difficult problems of spent nuclear fuel management. 
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Thank you. My name is Charles Solbrig. My address is 217 5 Briarcliff in Idaho Fails. I am here representing 
myself. 

I would like to point out that nuclear energy is a very important form of energy in our country, in our 
world. And from a risk-based analysis, it is the safest form of energy. It is very incumbent upon us for the 
future generations to develop this form of energy. I believe that adversaries to this process are basically 
adversaries to nuclear energy. 

This fuel from the EBR-II reactor should be put in an adequate storage and put in a safe form. And this 
process does provide this storage, provides it in long-term storage, and it is the process -- it is a process 
which should be fostered. 

A couple statements have been made about the proliferation issue, that it is easy to produce -- or to 
engage in this process, that this process can be done in a facility the size of a bathtub. Of course, that's a 
misrepresentation. 

This bathtub is surrounded by a large volume of other processes and a 5-foot thick concrete wall, and 
this building is a very large building. So, this process could not be done in a bathtub without any radiation 
protection. And anybody that would engage in such a process would die from the radiation. 

There was also a statement made that we're talking about a reduction of2.5 cubic meters in the waste 
form. And, of course, this is an overstatement, too, because you must include in this reduction the size of all 
of the material that is around these -- the stored reprocessed fuel, the insulation, the rock. This material 
cannot just be put in 2.5 cubic meters. That is just the volume of the material-- of the particular material. 

I would also like to point out that this technology is not a secret-based technology. It is based upon 
chemistry and electrochemistry, known well around the world. Perhaps Argonne is applying it in a clever 
way, but this information is not secret. It is not anything like the secret type of activity that surrounded the 
nuclear bomb development. 

Just because Argonne would go ahead and store this fuel or turn it into a safe form does not really 
increase the technology base that's available to the world. So, this really does not increase the proliferation 
issue or danger in the world at all. 

There are many other methods of obtaining weapons-grade material. It would be very silly to try to 
engage in this process -- in the particular process to obtain a weapons-grade material. 

Also, a discussion was made about the reactors in the world and -- the fast reactors of the world and how 
problematic they are. And, unfortunately, the most successful one, the EBR-II reactor, was not mentioned at 
all, the EBR-II reactor which operated for 30 years until it was recently shut down. 
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6 I The waste form that is going to be produced in this process is safe. It is not a flammable material. The 
only time that it is a possible flammable material is when it is in the Argonne cell. When it is surrounded by 
Argonne, it is not flammable. By the time it comes out in the waste form, it is not t1ammable at all. 

7 I The process is very safe. The EA shows the very conservative accident analyses that are in it. It shows --
those analyses show that the process is very safe. This material is useless in nuclear bombs, although, as 
pointed out before, HEU is produced in the cell, that this material is not taken out of the cell. 

Anyone that has seen the cell would understand that it could not be taken out. The number of people that 
are involved in the process would not allow this to happen. 

The blending dO\vn of the material takes place within the cell. It does not come out of the cell. It is not -
not done at some other time. It is not stored where it would be easily accessible at some other time. 

This is a low-risk technology. We must realize that it is a low-risk technology. And as Dr. Boland 
pointed out before, risk analysis is something that our world is going to have to wake up and listen to. 

A risk-based regulation is something that is going to come in in the future, because that is the only way 
we can really evaluate the processes that we are involved in in this world. This activity does not in any way 
approach the risk that everybody takes in taking an airplane flight. 

In conclusion, I would like to say that the environmental assessment document is a very clearly written 
document. I urge the Department of Energy to approve this EA and proceed with the process with all 
deliberate speed. 

I think that producing an EIS would be a waste of money, and I would again urge the DOE to approve 
the EA. I thank you for this opportunity to speak. 
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Responses to Document D035 

As stated in the environmental assessment Section 1.0, treating a sample of the 

Experimental Breeder Reactor-II spent nuclear fuel so that it is suitable for long-term 

storage is a major objective of this demonstration. 

2,4,5 The Department of Energy acknowledges the commentor's comments on proliferation, 

process size, and that the demonstration does not increase the proliferation risk. See 

Chapter One of this Appendix for more information on the nonproliferation aspects of 

this demonstration. 

3 The 2.5 cubic meters cited in the environmental assessment is the volume of the storage 

containers. The same type of container is used for storage in the Radioactive Scrap and 

Waste Facility at Argonne National Laboratory regardless of what is inside. The 

comparison between storage of the untreated spent nuclear fuel and the waste and 

by-products from spent nuclear fuel treatment is equitable. The same surrounding 

container materials are present whether spent nuclear fuel elements or waste form 

cylinders are inside the waste can. 

6-1 0 The commentor' s statements on the overall demonstration project are acknowledged. 

The development of a safe waste form and the safety associated with the process is the 

Department of Energy's highest concern. The Department of Energy notes the 

commentor' s statements that the environmental assessment was clearly written and 

adequate National Environmental Policy Act work for this action. It is the Department of 

Energy's intent with this demonstration to provide an important option for dealing with 

spent nuclear fuel and protecting the environment. 
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1392 Lavine Drive 
Pocatello, Idaho 83201 
February 19, 1996 

Mr. Greg Bass, EA Document Manager 
U.S. Department of Energy 
Argonne Group-West 
PO Box 2528 
Idaho Falls, ID 83403 

Dear Mr. Bass: 

I am writing to urge that Argonne be authorized to 
go ahead with electrometallurgical refining as proposed 
in the Draft Environmental Assessment. 

I agree with the goals of Argonne's demonstration, 
both in aiding waste disposal and in developing fuel 
reprocessing techniques that may become commercially 
important in future decades. 

I would like to comment on one of the opponents' 
arguments, that this technology will abet the 
proliferation of nuclear weapons. The opponents are 
trying to lock a barn from which the horse has long 
been stolen. Israel, South Africa, Pakistan, and North 
Korea did not need electrometallurgical technology to 
pursue weapons development. They had several cheaper. 
easier, an.d more direct paths to follow to obtain 
weapons material. 

The situation might be compared to a factory for 
building Cadillacs. An opponent might claim that the 
Cadillac factory could be converted to building 
military jeeps -- but anyone who wanted to build jeeps 
would certainly not begin by building a Cadillac 
factory. 

I join the opponents in wanting the proliferation 
of nuclear weapons to be stopped. But trying to do it 
their way. by mindlessly oppos:'.:::-.~ -".::lV :!:sY.s!.~::r'=.E!l.t n.:l 

peaceful nuclear technology, would land us in the worst 
of all possible ~orlda, where weapons proliferation 
goes forward but peaceful development is stopped. 

Yours truly, 

Adrian E. Allen 
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Responses to Document D036 

The commentor's statement on the demonstration is acknowledged. It is the Department 

of Energy's intent with this demonstration to provide an important option for dealing with 

spent nuclear fuel and protecting the environment. 

2 The commentor' s statement in support of nonproliferation objectives and the 

development of nuclear technology is acknowledged. Additional information on the 

nonproliferation aspects is provided in Chapter One of this Appendix. 
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I appreciate the opportunity to co-ent on this important 
subject, and commend the Department of Energy for pursuing this 
project. 

Since the beginning ot my service in the Congress, I have been 
involved in seeking solutions to our nation's problema associated 
with nuclear waste. As a meaber ot the Nuclear Waste Task Force I 
have been able to confer with my colleagues tro• around the nation 
about nuclear waste issues. While we in Idaho have distinct and 
extensive experience with these issues, they truly are both 
national and international in scope. 

I also am co-sponsor of HR 1020, which seeks to accelerate the 
schedule by which we deal with these problems and to define some 
solutions. 

And lastly, but certainly foremost in my experience with this 
issue, I have conferred frequently and etten with the qreat 
scientists here in Idaho about what the science says can and cannot 
be done. 

It is because of the work of these scientists that we are hera 
today. In Electroaetallurqical Treatment as proposed for Argonne 
National Laboratory, we have a firm, concrete opportunity to •ake 
real progress. This project has coae to where it is ready to 
answer difficult questions and show true results. It should go 
forward as proposed. 

I would ask everyone to keep in mind two important 
considerations. First, by treating the fuel from Experi11ental 
Breeder Reactor-11 to remove the sodiua and by preparing a leach
resistant ceramic waste form, the spent nuclear fuel will be •ade 
to be less of an environmental problem. 
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Page Two 
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Second, and very importantly, this action is necessary to meet 
the provisions o! the waste removal agreement between Governor Batt 
and the Department o! Energy. In order tor EBR-II !uel to be able 
to leave the state, it must be treated and prepared for permanent 
disposal. Electrometallurgical treatment is necessary !or this. 
I'm sure we all can agree that we want to see this waste material 
leave our borders. 

Again I COIIDiend the Department for taking positive steps 
toward finding real solutions to di!!icult problema. I support the 
proposed action and encourage its timely completion. 
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Responses to Document D037 

1 ,2,3,5 The Department of Energy actively seeks and considers public comments and 

considers the views of stakeholders in making decisions. This demonstration will provide 

concrete information for future decisions for the treatment of Experimental Breeder 

Reactor-II and other spent nuclear fuel. 

4 It is hoped that the information resulting from this demonstration project will assist the 

Department of Energy in keeping the commitments it made in the October 17, 1995, 

settlement agreement and consent order in the case of Public Service Co. v. Batt, No. C 

91-0035-S-EJL (D. Id.) and United States v. Batt, No. C 91-0054-S-EJL (D. Id.). 

Under the terms of the settlement agreement, the Department of Energy is legally 

obligated to remove spent nuclear fuel (including Experimental Breeder Reactor-II spent 

nuclear fuel) from the State ofldaho by the year 2035. Electrometallurgical treatment is a 

promising technology for treating Experimental Breeder Reactor-II spent nuclear fuel and 

blanket assemblies. If the demonstration were successful, application of the technology 

could assist the Department of Energy to meet this obligation. 
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Senator Kempthome's 

Statement on the Department of Energy's Environmental Assessment 

for the Electrometallurglcal Treatment Demonstration Project 

at Argonne National Laboratory-West 

February 21, 1996 

I very much want to thank the Department of Energy for this opportunity to set 

the record straight on the electrometallurgical treatment technology program currently 

being demonstrated at Argonne National Laboratory. I also want to congratulate the 

Department of Energy and employees at Argonne National Laboratory for their timely 

completion of a very thorough environmental assessment of the electrometallurgical 

research and demonstration project. This assessment supports and further documents 

the environmental benefits of this exciting new technology. A similar conclusion was 

drawn from a 1990 DOE environmental assessment and the 1995 INEL sitewide 

environmental impact statement, both of which analyzed more ambitious applications of 

electrometallurgical technology. 

By moving ahead with electrometallurgical treatment technology, DOE is taking 

positive action toward resolving one key facet of the spent nuclear fuel_problem in 

Idaho. Just as significantly at the national level, DOE is addressing one of the major 

criticisms of the Galvin report-the need to apply more innovative technical solutions to 

its own waste management and environmental problems. I, for one, am very pleased to 

see DOE initiate a more forward-looking approach to spent fuel management 

Needless to say, I wholeheartedly support the DOE effort to investigat~ new spent fuel 
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treatment technologies and I strongly endorse development of the electrometallurgical 

treatment technology at Argonne National laboratory. 

The Department of Energy has taken very positive steps to meet its commitment 

to remove all spent nuclear fuel from the State of Idaho by 2035. New technologies are 

needed to implement this court-enforceable obligation and that is why this 

demonstration program is so important. To the critics of the electrometallurgical 

technology I would ask, "If not this technology, how do you propose to prepare EBR-11 

spent nuclear fuel for final disposition?" I have not seen the critics offer a solution that 

would allow this fuel to leave Idaho. That is why this technology demonstration 

program is so important to our state. 

Unfortunately, all this is not to say that the U.S. is finally moving ahead with 
I 

progress in a nuclear technology without controversy. Individuals representing groups 

with an interest in blocking any progress in nuclear disposal technology have 

challenged even this modest demonstration. You will notice that the critics do not really 

challenge the environmental impacts, because there are none. 

Instead, the critics assert that this technology demonstration would constitute 

operation of a reprocessing facility, and therefore DOE's procedures require preparation 

of a full environmental impact statement. Never mind that there are no negative 

environmental impacts, which is supposed to be the focus of an Environmental 

Assessment, opponents of this project want DOE to needlessly spend million of dollars 

of the taxpayer's money and delay any real work for a year or so. Further, so they have 

said, this project can't ga forward because reprocessing would violate U.S. nuclear 
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nonproliferation policy. DOE is to be commended for standing up to these hollow 

objections and setting the record straight. According to the DOE Office of 

Nonproliferation and National Security as well as the DOE General Counsel's Office. 

this new technology is not reprocessing; it represents an advanced alternative approach 

for the Department of Energy to manage its spent nuclear fuel responsibly. 

The United States cannot provide effective international leadership if it does not 

demonstrate sound, constructive alternatives. No country in the world is yet operating a 

geologic repository. Indefinite storage of spent fuel is not an option that we would 

accept in Idaho. Likewise, this is not an option we should push on other countries 

without so much as showing that we are trying to find a better solution. Conducting this 

advanced spent fuel treatment demonstration will show that this Congress, this 

Administration, and this DOE are committed to appropriate progress in nuclear disposal 

technology. Such action can only strengthen our national position in attempting to 

influence the course of other sovereign countries that are attempting to deal with their 

own legitimate spent nuclear fuel issues. This demonstration of advanced nuclear 

technology not only supports our nonproliferation objectives, it may someday be 

recognized as an important building block in our efforts to help curb the accumulation of 

separated plutonium in the international civilian nuclear fuel cycle. 

Lofty international policy issues aside, the electrometallurgical treatment project 

is good for Idaho. The EBR-11 spent fuel, and perhaps other fuel that wasn't designed 

for long-term unsupervised storage, isn't going to leave our state without treatment. 

DOE's willingness to face this issue and deal with it constructively has earned my 

commendation, and it deserves the support of Idaho's dtizens. 
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I strongly support continued development of this important technology. 

Thank you. 
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Responses to Document D038 

1 ,2,5, 14 The commentor' s support for the proposed demonstration and completion of the 

environmental assessment is acknowledged. 

3,4 Although the general topic of technology development is not within the scope of this 

environmental assessment, the Department of Energy is committed to pursue the research 

and development of technologies to assist it in the management and eventual disposal of 

its spent nuclear fuel. The demonstration of the electrometallurgical technology in 

treating Experimental Breeder Reactor-II spent nuclear fuel could be a crucial step in 

providing options to solve some of the problems associated with spent nuclear fuel 

management. 

6, 7 Under the terms of the settlement agreement, the Department of Energy is legally 

obligated to remove spent nuclear fuel (including Experimental Breeder Reactor-ll spent 

nuclear fuel) from the State of Idaho by the year 2035. Electrometallurgical treatment is a 

promising technology for treating Experimental Breeder Reactor-II spent nuclear fuel and 

blanket assemblies. If the demonstration were successful, application of the technology 

could assist the Department of Energy to meet this obligation. 

8,9 The potential environmental impacts associated with the proposed demonstration project 

are detailed in Section 4.0 of the environmental assessment. As detailed in the 

environmental assessment, these potential impacts are small. 

10,13 As discussed in the environmental assessment (Section 4. 7), the Department of Energy 

has reviewed the proposed action and the alternatives for compliance with the 

nonproliferation policy of the United States and has concluded that the proposed action 

and alternatives are consistent with the nonproliferation policy of the United States. 

Consistent with the nuclear nonproliferation goals of the United States, plutonium is not 

separated and highly-enriched uranium is blended with depleted uranium. More detailed 

information concerning nonproliferation is provided in Chapter One of this Appendix. 
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11,12 The demonstration of the electrometallurgical technology could provide an important 

option for the Department's management and eventual disposal of its spent nuclear fuel. 
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SiNA.TOR. PAUL SIMON 
S'!ATiMENT ON DOi' S RBCENT 

DRAPT ENV!RCJI(ENTAL ASSESSMim' FOR '1'!B ELBcrROOTALLURGICAL 
'I'R!A'l'MENT RESEARCH AND DIMORS'1'RA1'IOR PROJict 

PBBRUARY 11, 1996 

I endorse tbe Department of Energy's proposed demonstration of an 
advanced spent nuclear f~l IIWlAgement tedmology in Idaho. Thii 
research project will treat 125 spent nuclear fuel assemblies 
from the ExperilDelltal bre~r Reactor·II for aafe long-term 
storage and eventual geologic diSP.OSal. The extensive analysis 
in COB'& recently published Dra!;l!avJrasmeotal Asses~t ·for 
the Blectrauetallurgical Tr~ODent Research a.cd DesDonstrat:iOD 
Project .ill the l'uel Condi tioniog Fac1li ty at Argorme .Na tion31 
Laboratory-West/ confii'IIIS that the project can be conducted 
without negative environmental impact. Moving forward will help 
cut the eventual cost of cleanup IJ1d waste IW'l.tgemant for at 
least one DOE site, and holds promise that the DepartlDent is 
serious about examining •better, cheaper, faster• ways to deal 
with its nuclear waste issues. 

Blectr~tallurgical technology far the treatment of spent 
nuclear fuel was invented in~linois, and was recogni%td in 1991 
with a prestigious R~ Award one of the 100 best technology 
development& iJl tlle nation t year. Scientitts at Argonne · 
National Laboratory• s main site near Chicago are carrying out 
research to determine how this technology can be adapted to iolve 
spent nuclear fuel probl8111S. Application or this technology in 
the Idaho project will illow them to deDODstrate the viability of 
tbe waste reduction and stabilization process that potentially 
will be used for all types or spent nuclear fuel. 

Our nation !aces a waste disposal problen that baa reached cride 
proportions. This proceu may provide the answer to vbat bas
been an UI16ol vable problem. The Ilepartlllnt of Bnergy and Argonne 
are to be c~Uiited tor taking a big step toward dealing with 
the nuclear waste issue. 
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Responses to Document D039 

1-5 The commentor's statements on the project are acknowledged. The demonstration will 

result in limited environmental impacts and represents the Department of Energy's 

commitment to develop innovative solutions to the problems of spent nuclear fuel 

management and nuclear waste issues. Completion of the demonstration will provide the 

data needed to decide whether to apply this technology to the remaining Experimental 

Breeder Reactor-11 spent nuclear fuel or other spent nuclear fuel types in the Department 

ofEnergy inventory. 
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IANS Statement Ra: Elactrcmetallurgical Treatment Raaearch and 
Demonstration Project in the Fuel Conditioning Facility at the Argonne 
National Laboratory-West. 

Ky name ia John.Commander. I am chair- Elect of the Idah~ Section of the 
American Nuclear Society, and represent some 900 members located predominately 
in Southeast Idaho. On behalf of the section,! would like to make a statYmant 
concerninq our endoraement of the Draft Environmental Aaaeaament for the 
Electrometallurgical Treatment Reaearch and Demonatration ( ETR'D ) Project 
proposed for Argonne National Laboratory-West ( ANL-W ). This project has been 
primarily designed to deal with the Spent Nuclear Fuel ( SNF ) from the 
Experimental Breeder Reactor-II (EBR-II) at · 
ANI:.~. 

The proposed action will comply with the National Research Council 
recommendation which waaz To demonatrate the feaaibility of 
Electrometallurgical Treatment technology by treating a limited quantity of 
EBR-II SNF assembliea. 

The Draft EA describe• the Electrometallurgical Treatment procesa, which is a 
new application of an establiahed technology. ·The process haa been proven with 
unirradiated material at the ANL-W Fuel Conditioning Facility ( FCF ), where 
extensive renovation has been recently completed. The rcr now complies with 
all applicable standard& for safety, including seismic standards, and has 
passed all technical and safety review& since the upgrades. 

The potential environmental conaequencea of the proposed action have been 
studied extensively, and the Draft EA conclude& there would be no siqnificant 
impact& from operation of the process equipment in the rcr; therefore, the 
NEPA procesa has been mora than adequately addressed. 

The DOE will achieve several significant results from completing the proposed 
action. These include: 

- Removal of reactive sodium from the EBR-II SNF. 

- Recovery of uranium product at the end of the process. 

- Immobili%ation of fiasion products and transuranic elements into a waste 
form acceptable for diaposal in a geological repository, and 

- Reduction in the atorage volume for the waate as compared to the volume 
required for untreated SNF. 

The propoaed action is consistent with the United States Nonproliferation 
Policy, since the ~o process yielda waste as a mix of tranauranic &c~inidea 
and fisaion products immobilized in a leach-resistant ceramic waste form. 

DOE hal committed to remove SNF from Idaho by tha year 2035. Without 
treatment, EBR-II SNF would not be acceptable for geoloqic diapoeal. 
Therefore, DOE ahould move ahead with thia propoaed action to damonatrate the 
capability to treat problem SNFa, while the ANt-W EBR-II facility and 
personnel infrastructure still exiats. 

In aummary, IANS believes that the ETR'D Project ahould be aupportad for 
demonatration in the FCF~t ANL-W. Use of the exiatinq infraatructure at ANL-W 
will be the most coat effective option for demonatration of a valuable SNF 
treatMent technology. In addition, the propoaed action is neceaaary tor 
compliance with OOE'a nuclear waate agreement with the State of Idaho. 
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Responses to Document D040 

1-10 The commentor' s statement on this demonstration is acknowledged. The questions raised 

by the National Research Council provide a strong basis for completing the 

demonstration. The Fuel Conditioning Facility has been verified to be ready for operation 

as the result of the Department of Energy's Operational Readiness Review. As described 

in the environmental assessment, there are limited environmental impacts from the 

demonstration. It is important that the Experimental Breeder Reactor-II spent nuclear 

fuel be treated for long-term storage and that commitments with the State of Idaho to 

remove spent nuclear fuel from Idaho by the year 2035 be met. Information regarding the 

compliance of this project with the nonproliferation policy of the United is available in 

Chapter One of this Appendix. Using the current infrastructure at Argonne National 

Laboratory to accomplish these goals is an effective way of proceeding. 
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·::0-1 Robert :·1. HcLaughlin USCG Xet, 
F. 0. Box 122 
Lava. Her. Springs, IlJ 83246 

l'.r. Greg Bass 
U.3. Dept of Energy 
Argotme Group-;·:e;;t 
Box 2528 
Idaho Falls, 10. 83403 

Dear Sir; 

7 Februar;r 1996 

I an in fa'\rcr of using the ::lectrorefiner to process 
:;pent fuel. 

Sodium and Sodium !'..i..xeci rn.:J.teria.l is a ver:r highly 
dangerious product to cot:tain and store and increi!~es 
the probability of an explosion ·..-hich in this case 
~ould lead to prcbable dispersal of radioactive material 
into the atmcsFhet·e, Separate disJ:•osal of sodium is 
easier than nixed ~ith another product. 

The 3.nake i':.i ver Alli;.nce believes that this process 
Aill lead to proliferation. From ~hat I have read in 
some of ~ pr~fessional journals, this process is 
already in place in some !'o:::-eign countries sc1:1e of 
·..-ho::~ are net v~;:;ry friend~· tc U.S. interests, So 
their argwrsnt to ~ based on ;roliferation is in e~or. 

Since this is an experemental process, I am in favor of 
Frcceeding. Thi:~ i:~ a.3 they :li.I.Y in the militar;,· 
"A Solution" it may not be ~he only or.e, but it is 
'4Cth tryin~:, 

&fv1J.·~ 
Ro'bcrt ~l. NcLa.ughlin 
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Responses to Document D041 

1 The commentor's support on this demonstration is acknowledged by the Department of 

Energy. 

2 Sodium can present a hazard when in uncontrolled storage, but is presently safely stored 

under controlled conditions at Argonne National Laboratory and other locations. When 

sodium-bearing items are no longer needed, converting the sodium to a stable salt is an 

appropriate safety precaution that reduces risk and cost. Electrometallurgical treatment 

would safely neutralize the sodium in the Experimental Breeder Reactor-11 spent nuclear 

fuel. 

3 Although the commentor does not specifically mention the separation of plutonium or 

highly-enriched uranium, separation of these materials is typically the proliferation 

concern in this context. The proposed demonstration project does not separate 

plutonium. Moreover, the technology employed is not capable of separating plutonium 

and is consistent with the nonproliferation policy of the United States, which does not 

encourage the civil use of plutonium. Accordingly, the United States does not engage in 

plutonium reprocessing. Further, by removing and then blending down the highly

enriched uranium, the project supports the goal of the United States to seek to eliminate 

where possible the accumulation of stockpiles of highly-enriched uranium or plutonium. 

As a result, the proposed demonstration project is consistent with the nonproliferation 

policy of the United States. An additional response to comments regarding 

nonproliferation concerns is provided in Chapter One of this Appendix. 

4 The commentor's statement on proceeding with the demonstration is noted. The results 

of this demonstration will provide the Department of Energy with the information it 

needs to judge the value of applying the technology to the treatment of the balance of 

Experimental Breeder Reactor-II spent nuclear fuel or other Department of Energy spent 

nuclear fuel. 
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Charles M. Rice 

Statement on the 
Department of Energy's Environmental Assessment 

for the 
Electrometallurgical Treatment Demonstration Project 

at 
Argonne National Laboratory-West 

February 21, 1996 

As a member of th~ INEL citizen's Advisory Board I am quite 

familiar with current spent fuel and waste management issues facing 

Idaho Falls and the INEL. Based on my prior experience as 

President and General Manager of the INEL site contractor, Idaho 

Nuclear Corporation and Aerojet Nuclear Company, and subsequent 

experience in the commercial nuclear power field, I have very 

strong feelings about having the Department of Energy actually 

begin to do something positive and constructive about spent fuel 

management, particularly at the INEL. Argonne's 

Electrometallurgical Treatment Demonstration Project is important 

to this process because it does not simply move waste around !rom 

one location to another. It directly addresses a solution to a 

specific problem; that is, how to treat the EBR-II fuel so the 

products can be stored safely while at the INEL. 

I have reviewed the draft environmental assessment document 

and am convinced that the environmental impact of this project is 

negligible. There is basically no surface water impact. Since the 

land used will be the Argonne National Laboratory which is already 

dedicated to such activities there is no land use impact. There is 

no impact on threatened or endangered species. As far as air 

quality is concerned, the potential release of refrigerant gas is 

1/400th of the Idaho regulatory threshold for "significant" release 

of volatile organic e<ompounds. The only other non-radioactive 

releases to the atmosphere would be 11111all amounts of cleaning 

solvents. 
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Regarding radioactive emissions, the off-site doses are 

insignificant. The Maximum Exjlosed Individual would receive a dose 

of 1/lO,OOOth of the National Emission Standards for Hazardous Air 

(l) Pollutants and even farther below radioactive background. 

3 

Radiation exposure to workers in all ANL-West activities are well 

controlled utilizing ALARA concepts, careful training and rigid 

controls. 

Regardless o! opposition by some people to any treatment of 

spent fuel, it is obvious that INEL and this nation must put spent 

nuclear !uel into as stable a condition as possible. In order to 

do this, research activities must be conducted and the 
electrometallurgical treatment process is a possible technology to 

support the treatment o! SNF. If the demonstration is successful, 

DOE will have a powerful technology option tor dealing with its 

much larger spent fuel problems. 

Electrometallurgical Treatment technology has been under 
development at Argonne for mora than a decade. The key to this 
technology ia a technique called electrorefining; a common industry 

process used to produce pure metals from impure metal feed stock. 

The electrorefining of EBR-II SNF would stabilize the reactive 

sodium contaminating the fuel, allow the fission products to be 

collected, concentrated and stabilized together with the 

transuranic elements (e.g., plutonium) !or disposal leaving pure 

uraniwa metal. The uranium would then be stored with other uranium 
metal in existing authorized storage facilities. All of this 
results in si~lificantly decreased volwaes of highly radioactive 
materials and the resulting ability to store uranium essentially as 

a mildly radioactive metal. The uranium also would be reduced in 
enrichment from 65\ to 20\ which is considered to be a safe level 

of enrichment for use in researc:h reactors or other reactors 

without having any weapons capability or proliferation concerns. 

This project does not involve bringing new spent !uel into the 
INEL, it will use in the demonstration process only SNF that is 
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already at the ANL-West site and incidentally supports DOE's 
designation of the INEL as the lead laboratory in the country !or 

spent fuel treatment. 

In conclusion, it is time to stop talking about reducing the 

hazards of spent nuclear fuel and start doing something about the 

problem. It s~ould be clear to everyone that this project is a 

sound step in that direction.· Let's get on with it! 
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Responses to Document D042 

1,2,3,4,6 The commentor's statement on the demonstration is acknowledged. The Department 

of Energy's intent is to move in a timely manner to develop concrete solutions to the 

problems of spent nuclear fuel management. This demonstration is an important step in 

that direction. 

The Department of Energy acknowledges the commentor's observation that the 

environmental impact of the proposed demonstration is negligible. As the commentor 

correctly states, there is basically no surface water impact, there is no land use impact, no 

impact to threatened or endangered species, and the impact on air quality is exceptionally 

small. 

5 Although the general topic of technology development is not within the scope of this 

environmental assessment, the Department of Energy emphasizes ongoing programs for 

technology development, especially to solve national problems, such as the treatment of 

spent nuclear fuel. If successful, the demonstration of the electrometallurgical 

technology could be a crucial step in solving some of the difficult problems of spent 

nuclear fuel management. 
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Responses to Document D042 

1,2,3,4,6 The commentor's statement on the demonstration is acknowledged. The Department 

of Energy's intent is to move in a timely manner to develop concrete solutions to the 

problems of spent nuclear fuel management. This demonstration is an important step in 

that direction. 

The Department of Energy ackllowledges the commentor' s observation that the 

environmental impact of the proposed demonstration is negligible. As the commentor 

correctly states, there is basically no surface water impact, there is no land use impact, no 

impact to threatened or endangered species, and the impact on air quality is exceptionally 

small. 

5 Although the general topic of technology development is not within the scope of this 

environmental assessment, the Department of Energy emphasizes ongoing programs for 

technology development, especially to solve national problems, such as the treatment of 

spent nuclear fuel. If successful, the demonstration of the electrometallurgical 

technology could be a crucial step in solving some of the difficult problems of spent 

nuclear fuel management. 
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Scott Ploger 
305 7th St 

Idaho Falls, ID 83401 
Feb. 22·. 1996 

Mr. Greg Bass, EA Document Manager 
U.S. Department of Energy 
Argonne Group-West 
P.O. Box 2528 
Idaho Falls. ID 83403 

Dear Sir: 

Document D043 

Thank you for the sending me a copy of the Draft EA for the Electrometallurgical Treatment and 
Demonstration Project in the Fuel Conditioning Facility at Argonne National Laboratory-West. 

I wish to call to your attention a problem concerning the definition of"high-level radioactive 
waste" used in this document and to some related confusion introduced in the process. 
According to your glossary, high-level radioactive waste is "Highly radioactive waste material 
containing a significant concentration of fission products." This is in conflict with the definition 
in the Nuclear Waste Policy Act, which is closely followed in the Programmatic Spent Nuclear 
Fuel Management and INEL Environmental Restoration and Waste Management Programs Final 
EIS (on which l worked as a consultant). Per the SNF PEIS glossary (Appendix H to Volume 1). 
high-level waste is '"The highly radioactive material that results from the reprocessing of spent 
nuclear fuel, including liquid waste produced directly from reprocessing and any solid waste 
derived from the liquid that contains a combination oftransuranic and fission product nuclides 
in quantities that require permanent isolation. High-level waste may include other highly 
radioactive material that the U.S. Nuclear Regulatory Commission, consistent with existing law, 
determines by rule requires permanent isolation." 

While there may be no significant difference in the chemical composition and fission product 
concentrations according to these definitions, for DOE-owned SNF the PElS definition clearly 
ties high-level waste to reprocessing activities. Meanwhile. using the first definition above, the 
subject EA refers to both the metallic and ceramic waste forms as high-level waste. As a 
consequence, an EA reader more familiar with the traditional definition would be tempted to 
conclude that uranium extracted by the clectrometallurgical process would always be intended 
for recycling (in accordance with the definition of reprocessing on page 113 of the EA, which 
does match the SNF PEIS wording). 

However, my understanding is ¢at the blended down U-235 from EBR II more likely would be 
stored for eventual disposal in a suitable geologic repository, given: (1) the small amount ofSNF 
at issue in this demonstratio~ (2) current surpluses of low-enriched uranium for federal 
purposes; and (3) established policies against employing federal uranium for commercial 
purposes. If so, the metallic and ceramic waste forms would not necessarily be high-level waste 
and would not automatically have to satisfy waste acceptance criteria for geologic disposal. 
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Pragmatically, I suggest that adopting a cleat stance that unm.ium from this small demonstration 
would not be intended for recycling might defuse some of the proliferation-related controversy 
surrounding this EA. This tactic might streamline EA approval at Headquarters and might 
decrease the likelihood of having to prepare a full-blown EIS (right on the heels of the S50 
million PElS off which this EA should be tiered.) Of coune, the technology being investigated 
by this demonstration could someday be employed to recycle U-235, but that matter is outside 
the scope of this particular NEPA proceeding. 

At a minimum (besides correcting the high-level waste defmition), I recommend adding the 
PElS definitions of both SNf processjn~ and r'l!rocessin2 to the EA glossary, plus adding a brief 
discussion of the difference early in the document. As is, reprocessing is not introduced until 
nearly the end of the EA. and the fact that SNF can be processed for storage, transport, or 
eventual disposal without bejng reprocessed is not mentioned at all. 

Thank you for your attention. 
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Responses to Document D043 

1,2 The definition of high-level waste in the environmental assessment has been changed to 

be consistent with the Nuclear Waste Policy Act. The definitions of spent nuclear fuel 

processing and reprocessing have been added to the glossary. The definition of high-level 

radioactive waste as defined in the Nuclear Waste Policy Act is " (A) the highly 

radioactive material resulting from the reprocessing of spent nuclear fuel, including liquid 

waste produced directly in reprocessing and any solid material derived from such liquid 

waste that contains fission products in sufficient concentrations; and (B) other highly 

radioactive material that the Commission, consistent with existing law, determines by 

rule requires permanent isolation." The waste forms given in Table 4-4 of the 

environmental assessment that are categorized as high-level waste will be qualified as 

such because they contain large quantities of fission products and are highly radioactive. 

These materials are therefore assumed to require permanent isolation. For the purposes 

of meeting the agreement between the State of Idaho and the Department of Energy to 

remove spent nuclear fuel from the State of Idaho, these materials will be treated as spent 

nuclear fuel. 

The Department of Energy will store the by-product low-enriched uranium from the 

demonstration along with the more than 200 metric tons of uranium already in storage at 

Argonne National Laboratory-West. 
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Mr. Greg Bass, EA DOOJment Manager 
U.S. Department of Energy 
Argonne Group-West 
P.O. Box 2528 
Idaho Falls, Idaho 83403 

Dear Sir: 

February 24, 1996 
984 Syringa Dr. 
Idaho Falls, ID 83401 
208--529-9425 

After attending the 2121/96 afternoon public hearing on the EA regarding the 
proposed fuel treatment work at ANL-W, I was very impressed with the clear and concise 
presentation. Additionally, since I had never before participated in a public hearing, it was 
an informative and interesting experience. Mr. Hughes and Mr. Lawson were very 
impressive with their presentation and moderation. 

However, please allow me to proceed with my comments on the subject. 

1. 1 am in favor of the spent fuel conditioning test as proposed in the EA It seems to be a 
very reasonable and effective way to remove the bond sodium, and thus very likely to allow 
storage in a permanent repository. I do understand that there are many unknown factors 
that must be unraveled and resolved before final storage can be accomplished. Hcwever, 
this test will certainly prove or disprove the practicality of the proposed process and should 
furnish suitable initial conditions for permanent storage of the several materials involved. 

2. I agree that the resulting low-enrichment uranium should be retained by the Department 
for Mure use or sale. It is fuel, worth considerable money and should not be wasted. Future 
energy requirements can make good use of this fuel. It is certainly not waste. 

3. Use of the existing equipment in the Fuel Conditioning Facility to perform this test makes 
sense. Why build new facilities at great cost if the proposed process is effective and 
efficient? Oete.-mination of these questions is one of the reasons for performance of the 
demonstration in FCF. 

As a personal observation, I did not agree with many of the comments made during the 
afternoon meeting, both pro and con. It seemed to me that some of the people have become so 
program-oriented that they can no longer express rational and logical opinions. I do 
sympathize with the personnel that must fonnulate the answers to some of these comments. 
However, the comment by Mr. Lawroski (Sp.?) about seeking new knowledge was most 
appropriate. It is unfortunate that research programs have become such a political football that 
they are no longer evaluated on their basic merits. 

As a matter of background, I am a retired mechanical engineer who formerly worked at 
the INEL 

Sincerely yours, · 

,4~~-c:;£,q~/rzr./ 
Russell L. Crawford 
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Responses to Document D044 

The commentor's statement on the public comment process is acknowledged by the 

Department of Energy. 

2 The Department of Energy acknowledges that there may be many benefits of 

electrometallurgical treatment of spent nuclear fuel. The demonstration will provide the 

data by which application of this technology to the balance of Experimental Breeder 

Reactor-II spent nuclear fuel and, potentially, other spent nuclear fuels, can be decided. 

3 The Department of Energy is appreciative for the opinions expressed by the members of 

the public and other stakeholders during the National Environmental Policy Act process. 

However, the final disposition of the uranium is beyond the scope of the environmental 

assessment. 

4 The commentor's statement that the proposed demonstration would make effective use of 

existing facilities and equipment is acknowledged. 

5 The Department of Energy recognizes the value of ali stakeholders' comments, the 

importance of public involvement as a decision making tool, and the right of individuals, 

agencies, and groups to express their opinions as an integral part ofthe National 

Environmental Policy Act process. 
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DAn:: ;l. (, FE 13 'II. 

TO: Kr. Greq llaq, EA ~nt Hanaqer 
U.S. ~ of zn.rqy 
AriJonne G~t 
P.O.Bolc 253• 
Idaho Palle, ID 83403 

Document D045 

I wiab to expreaa .-y •t.ronc.3 tn.~pport for the 1Uectro.et&ll11r9ical Tr-t..ent 
and ne.oo.tration Proj.c:t In tbe FUel Conditioninq Pacllity at Ar1)onrMI 
National Laboratory-lleat 

siqned Joaw\o\iL G l-\);t-1\;.,. 
print 

Slgnat~ .. 4/ g 2JJL. 1 

Wreas t t1s= L i "".ln. De . 
.Id~k, f~ /1,, ID i3t{ot 
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Responses to Document D045 

1 The Department of Energy acknowledges the commentor' s statement on the proposed 

demonstration project. 
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DATE: J.d. . "J.) I 'f y ~ 
I 

TO: Mr. Creq Bass, EA Document Kanager 
u.s. Deport.ent of z:nerqy 
Arqonne Croup-West 
P.O.Box 2528 
Idaho Falls, ID 8J40J 

Document D046 

I wish to express -.y stronq &upport for the Electro.rt:allurqical Tr-t.ent 
and O..Onstration Project in the Fuel Conditioninq Facility at Arqonno 
National Laboratory-West 

si911ed £ lleq J S"c h u ma l-1 
print 

Siqnatura [jf(.,. /· det..u_...._L. ..... 
Addras& '1 $"/ 1na.dtll41 fJ11 · 

Jda.lt.a Ja,!M .JdaA<1 S"J '/:"I 
) 

Comments and Responses Appendix DOE/EA-1148 



Commentor: E. Schuman Document D046 

Responses to Document D046 

The Department of Energy acknowledges the commentor' s statement on the proposed 

demonstration project. 
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TO: tlr. Gre<J has, EA oocuaent JCanaqer 
c.s. De~t or Ener9Y 
A.r1Jon1M GnN~J .,_t 
P.O.Iknl: 2521 
ldabo ralls, ID ll40l 

Document 0047 

I viab to Clqlni&B rt •tronq •apport for the Kl~llW"'Jic.l -rr.at..nt 
and o-onatr.tion Project in tbe P'U•l Conditioa.iDIJ Facility at ~· 
.. tional Laboratory_.._t 
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Responses to Document D047 

1 The Department of Energy acknowledges the commentor's statement on the proposed 

demonstration project. 
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DATE: ). /)..).. j1J 

TO: Mr. Greg Baaa, U oocuaent Manager 
o.s. DaparUient of Bntlrqy 
ArqoaJMI Graup-Mest 
P.O.&mc :15<18 
~dabo Palla, XD 83.03 

Document D048 

I wish to express ay atronq support for the Blectn-etallu1"9icel ~at.ent 
and o..Jrwtntion Project in tM Pu•l Conditioninq P'ac:ility at ArqOnne 
••tional Laboratory-West 
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Responses to Document D048 

1 The Department of Energy acknowledges the commentor' s statement on the proposed 

demonstration project. 
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Commentor: F. Wallin 

DATE: 2 ?-2.- '){p 

TO: Mr. Creq Ba••, U Do<:u..nt Manaqer 
U.S. ~t of Bnerqy 
Arc)oane Croup-W.-t 
P.O.Box 25Z8 
ldabo Falla, ID 83403 

Document D049 

I I I viah to expr-• .y atronq .upport for the lllectro.etallurq1cal Tr-tllent 
and o..onstration Project in the Fuel conclitlonlnq Facility at Arqonne 
ICa tiona 1 Labor a tory-li-t 
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Commentor: F. Wallin Document D049 

Responses to Document D049 

1 The Department of Energy acknowledges the commentor's statement on the proposed 

demonstration project. 
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Commeotor: M. Masterson 

TO: Hr. Craq Baas, EA Oocu•ent Manager 
U.S. Deparblent of Enerqy 
Arqonne Group-Nest 
P.O.Box :l5:Z8 
ld4ho Palla, ID 83403 

Document D050 

I wish to express •Y stronq .:upport f'or tbe E.lectro.etallur'9ical Treablent 
and O..Onstration Project in the FUel Conditioninq Facility at Argonne 
National Laboratory-Nest 
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Commentor: M. Masterson Document DOSO 

Responses to Document DOSO 

1 The Department of Energy acknowledges the commentor's statement on the proposed 

demonstration project. 

•• 
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Commentor: R Schuman 

TO: Mr. Creq Basa, !A Oocuaent Manaqer 
U.S. Depart.mt of Enerqy 
Ar~ Croup-thtSt 
P.O.!IOX 25:ZS 
Ydaho Falla, ro 83403 

Document D05l 

I vish to expresa ay stronq support for the l!lectro.etalliU'9ical Tr-t.ent 
and Oeaonctration Project in the FUel Conditioninq Facility at Arqonna 
National Laboratory-Meat 

siqned (\obu ~ f. Schvm .,,. 
print 

siqnature v7~4-J F. Ack 2Y4 

Wre&s /5'( f.ll,ul~r-r Dr 

Id .. S. cJ 5 1/s TO 'iH'/01 
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Commentor: R. Schuman Document DOSl 

Responses to Document D051 

1 The Department of Energy acknowledges the commentor's statement on the proposed 

demonstration project. 
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Commentor: C. Brady Document D052 
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BRADY'S 
CA Br.dyll 
Own« 
ISXl N. Woodruff ,._.,.. 
Idaho F1ils, ldiol1o 83«ll 

February 29, 1996 

W. Gregory Bass, EA Document Manager 
Argonne Area Office - West 
P.O. Box 2528 
Idaho Falls, ID 83403-2528 

Dear Mr. Bass: 

T~ (D)522~763 
Fu (20e)5Z2~787 

I am writing this letter in support of The Electrometallugical Treatment Research & 
Development Project, conducted by Argonne at the I.N.E.L .. It seems to me that we have 
lost our courage as Americans dedicated to taking advantage of the technology that is 
made available to us by entities such as Argonne and their people. Why have we allowed 
the nay sayers and fear mongers to have a more than equal say as to our technological 
future particularly as regards anything nuclear. 

I think the answer is that the common ordinary citizen is just a very quiet person and 
doesn't run around making a lot of emotional noise for or against something. He still has 
faith and doesn't need constant reaffirmation of every detail of every technological event 
taking place. 

The skilled work in technology for the treatment of spent nuclear fuel by Argonne should 
have everyone's support whether you are for or against nuclear so that we can move 
forward in moving this fuel into a repository. This is important because other fuel types 
may require such treatment and it also supports DOE's designation of the I.N.E.L. as the 
lead laboratory for spent nuclear fuel treatment, using only the spent fuel already at the 
Argonne West site. 

I also support it because it has the potential to play an important role in meeting the terms 
of Governor Batt's Nuclear Waste_ ~~~t,. --- --~ ..... 

Cliff Brady 
Owner 

sds 
GREGBASS. WPS 

----
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Commentor: C. Brady Document D052 

Responses to Document D052 

1 The Department of Energy acknowledges the commentor's statement on the proposed 

demonstration project. 

2 Although the general topic oftechnology development is not within the scope ofthis 

environmental assessment, the commentor correctly observes that the proposed 

demonstration is necessary to determine this technology's potential use in addressing 

some of the difficult problems of spent nuclear fuel management. Though limited in 

scope, the proposed demonstration project will provide the data necessary for future 

decisions. 

3 Under the terms of the settlement agreement, the Department of Energy is legally 

obligated to remove spent nuclear fuel (including Experimental Breeder Reactor-II spent 

nuclear fuel) from the State ofldaho by the year 2035. Electrometallurgical treatment is a 

promising technology for treating Experimental Breeder Reactor-II spent nuclear fuel and 

blanket assemblies. lfthe demonstration were successful, the Department of Energy 

would have the data necessary to determine the appropriate use of this technology for 

meeting the terms of the agreement between the State of Idaho and the Department of 

Energy. 
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Commentor: H. Delaney Document D053 
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Commentor: H. Delaney Document D053 

Responses to Document D053 

1 Electrometallurgical treatment is a new application of an existing technology under 

development for the purpose of preparing spent nuclear fuel and associated waste forms 

for disposition. It is not reprocessing. More information on reprocessing is included in 

Chapter One of this Appendix. 

The limited scope demonstration project being considered in this document would show, 

among other things, the benefits which could be realized by using this technology. The 

environmental benefits to be gained by treating Experimental Breeder Reactor-II spent 

nuclear fuel will be among those things shown. The potential for significant effects on 

the environment by doing the demonstration project itself is the subject of this 

environmental assessment. 

2 Funding ultimately provided for Department of Energy projects is determined by 

Congress and the President through processes that are outside the scope of this 

environmental assessment. However, the Department has supported funding for this 

project because it believes the technology is a promising one for dealing with some of the 

Department's spent fuel problems. 

3 The disposition of spent nuclear fuel from reactors other than Experimental Breeder 

Reactor-II, as well as the by-products of processes other than electrometallurgical 

treatment are beyond the scope of this environmental assessment. It should be noted, 

however, that this technology bears no resemblance to Plutonium-Uranium Extraction 

(PUREX) reprocessing and produces neither the volume nor the type of waste products 

the Plutonium-Uranium Extraction (PUREX) process produces. It is likely that disposal 

of Experimental Breeder Reactor-II spent nuclear fuel in a geologic repository will 

require that the spent nuclear fuel be treated to remove sodium first. 

Comments and Responses Appendix DOE/EA-1148 



Commentor· C C . . ox 

2 

Comments and R esponses 

Document D054 

Appendix DOE/EA-1148 



Commentor: C. Cox Document D054 

Responses to Document D054 

1 Electrometallurgical treatment is a new application of an existing technology under 

development for the purpose of preparing spent nuclear fuel and associated waste forms 

for disposition. The Department of Energy does not regard electrometallurgical treatment 

as "reprocessing" as that term has been used historically. More information on 

reprocessing is included in Chapter One of this Appendix. 

The limited scope demonstration project being considered in this document would show, 

among other things, the benefits which could be realized by using this technology. The 

environmental benefits to be gained by treating Experimental Breeder Reactor-II spent 

nuclear fuel will be among those things shown. The potential for significant effects on 

the environment by doing the demonstration project itself is the subject of this 

environmental assessment. 

2 Funding ultimately provided for Department of Energy projects is determined by 

Congress and the President through processes that are outside the scope of this 

envirorunental assessment. However, the Department has supported funding for this 

project because it believes the technology is a promising one for dealing with some of the 

Department's spent fuel problems. 
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Commentor: C. White, Jr. Document D055 
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DRAFT DIYIIONIBTM. ASSESSIUT 
. Rl 

THE n.ECTROftETALLUGlCAL TUAntEJfT ID£AittH l D£Yn.OPMENT PlDJ£CT 

1) lH£ £UCTD£TAUURCICAl PROJECT IS RESEARCH Ill A NEll WAY TO 
TREAT SPENT NUCLEAR FUEL lHIS PfiOJEtT SHOULD IE SUPPORTED 
AHD All.OW£D TO MOVE FORWARD BECAUSE IT'S ElPERIJIIENTAl AND WE 
All WANT TO FIND OUT IF THE TECIIIJL.DGY VIU WRK PROPfJU.Y. 

Z) WE AGREE VIlH THE CONCLUSION Of THE ENYIRDIIMEJ(TAL ASSESSMENT 
DOCIJ400, THAT THER£ IIIULD BE Ill SICNIFICAHT AFFECT CIC THE 
ENVIROfltlENT. · 

3) IT'S lPIPORTAKT TO CONPlETE SUCH TECHNOLOGY IN ORDER TO BE ABLE 
-TO PUCE FUEl IN lHE REPOSITORY; ESPECIALLY FUEL lliAT IIOULD BE 
A MIXED HAZAaDOUS WASTE, suot AS lltE EBR II FUEL 

4) THIS IS IMPORTANT BECAIJS£ OTHER FUEl TYPES MADE REQUIRE SUOf 
TREATMENT. 

5) IT SUPPORTS DOE'S DESIGNATIOII OF THE UIEl AS THE l£AO 
LABORATORY FOR SPEKT NUCLEAR fUEL TREATMENT, USI(fG ONLY lltE 
SPEHT FUEL AlllfADY AT THE ARCiOHNE WEST SITE. . 

6) IT IS GOOO FOR THE ECOIOff Of THE STATE OF IDAHO. 

7) IT HAS THE POTENTIAL TO PlAY AN Itu'ORTAHT ROLE IN MEETING TME 
TERI'IS OF THE liOVEAI«<R'S IIIClfAR WASTE ~HT. 
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Commentor: C. White, Jr. Document DOSS 

Responses to Document DOSS 

The Department of Energy acknowledges the commentor' s statements on the proposed 

demonstration project. As the commentor notes, this limited scope demonstration is 

necessary to determine whether electrometallurgical treatment will work as expected. 

2 As described in the environmental assessment, the impacts of the proposed action and the 

alternatives were found to be extremely small. 

3, 4, 5 The Department of Energy acknowledges that there may be many benefits of 

electrometallurgical treatment of spent nuclear fuel. However, the scope of this 

environmental assessment is the electrometallurgical treatment of 1 00 Experimental 

Breeder Reactor-II spent nuclear fuel assemblies and 25 blanket assemblies for the 

purpose of demonstrating this technology and gathering data on its use. Any proposal to 

apply the technology beyond the scope considered in this environmental assessment 

would follow successful demonstration and would be subject to all applicable laws and 

regulations. It is the Department of Energy Office of Civilian Radioactive Waste 

Management policy that hazardous wastes will not be accepted for disposal in a geologic 

repository for spent nuclear fuel. 

6 The Department of Energy acknowledges the commentor's comment on the benefits of 

this project to the Idaho economy. The socioeconomic effects ofthe proposed action are 

analyzed in Section 4.1.4 of the environmental assessment. Adverse impacts were found 

to be small. 

7 Under the terms of the settlement agreement, the Department of Energy is legally 

obligated to remove spent nuclear fuel (including Experimental Breeder Reactor-II spent 

nuclear fuel) from the State ofldaho by the year 2035. Electrometallurgical treatment is a 

promising technology for treating Experimental Breeder Reactor-II spent nuclear fuel and 

blanket assemblies. If the demonstration were successfuL application ofthe te,:hilology 

could help the Department of Energy to meet this obligation. 
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Commentor: M. Neil Document DOS6 

Responses to Document D056 

1 Electrometallurgical treatment is a new application of an existing technology which 

currently is under research and development. The use of the name electrometallurgical 

treatment is simply a descriptive name being applied to a new application of an existing 

technology. The Department of Energy does not regard electrometallurgical treatment as 

"reprocessing" as that term has been used historically, but a method by which spent 

nuclear fuel and associated waste forms may be prepared for disposition. More 

information on reprocessing is included in Chapter One of this Appendix. 

2 The Integral Fast Reactor Program was terminated in October 1994. 

3 As noted above, electrometallurgical treatment is not considered to be "reprocessing" and 

any other projects would be outside the scope of this environmental assessment. Funding 

ultimately provided for Department of Energy projects is determined by Congress and the 

President through processes that are outside the scope of this environmental assessment. 

However, the Department has supported funding for this project because it believes the 

technology is a promising one for dealing with some of the Department's spent fuel 

problems. 
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Commentor: M. Bragg Document D057 

Responses to Document D057 

1 Electrometallurgical treatment is a new application of an existing technology under 

development for the purpose of preparing spent nuclear fuel and associated waste forms 

for disposition. It is not reprocessing. More information on reprocessing is included in 

Chapter One of this Appendix. 

The limited scope demonstration project being considered in this document would show, 

among other things, the benefits which could be realized by using this technology. The 

environmental benefits to be gained by treating Experimental Breeder Reactor-II spent 

nuclear fuel will be among those things shown. The potential for significant effects on 

the environment by doing the demonstration project itself is the subject of this 

environmental assessment. 

2 Funding ultimately provided for Department of Energy projects is determined by 

Congress and the President through processes that are outside the scope of this 

environmental assessment. However, the Department has supported funding for this 

project because it believes the technology is a promising one for dealing with some of the 

Department's spent fuel problems. 
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Commentor: J. Jones Document D058 
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March 6, 1996 

W. Gregory Bas.s 
EA Docwnent Manager 
Argonne Area Office- West 
P.O. Box 2528 
Idaho Falls, ID 83403-2528 

Rc: Electrometallugical Treatment Research & Development Project 

Dear Mr. Bass: 

Please accept this letter as my support for the above referenced project. It is my opinion 
that Argonne has the experienced management and personnel to oversee this project 
Their record in providing quality research activities at the Idaho National Engineering 
Laboratory is impeccable. 

The environmental assessment docwnent bas concluded that there would be no 
significant affect on the environment. The project also supports DOE's designation of the 
INEL as the lead laboratory for spent nuclear fuel treatment, using only the spent fuel 
already at the Argonne West site. The project would also be good for the economy of the 
State of Idaho, while meeting the terms of the Governor Batt's nuclear waste agreement. 
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Commentor: J. Jones Document DOSS 

Responses to Document D058 

1,2 The Department of Energy acknowledges the commentor's statement on the proposed 

action, as well as the comments regarding the personnel of Argonne National Laboratory. 

3 The commentor' s statements on the impacts of the proposed action and the alternatives, 

including the limited treatment alternative, are acknowledged by the Department of 

Energy. 

4 Though other spent nuclear fuel management activities at the Idaho National Engineering 

Laboratory are outside the scope of this environmental assessment, the commentor is 

correct that the proposed action is consistent with the Idaho National Engineering 

Laboratory's designation as lead laboratory for spent nuclear fuel management. 

5 The socioeconomic impacts of the proposed action were analyzed in the environmental 

assessment and found to be minimal (see Section 4.1.4). If the proposed demonstration 

project proves successful, electrometallurgical treatment would then be an option for the 

Department of Energy to consider in its work to meet the terms of its agreement with 

Governor Batt and the State of Idaho. Of course, any proposal to apply this technology 

beyond the scope proposed in this environmental assessment would be done in 

compliance with all applicable laws and regulations, including any appropriate National 

Environmental Policy Act review. 
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March 6, 1996 

W. Gregory Bass 
EA Document Manager 
Argonne Area Office· West 
P.O. Box 2528 
Idaho Falls, ID 83403-2528 

Re: Electrometallugical Treatment Research & Development Project 

Dear Mr. Bass: 

Please accept this letter as my support for the above referenced project. It is my opinion 
that Argonne has the experienced management and personnel to oversee this project. 
Their record in providing quality research activities at the Idaho National Engineering 

Laboratory is impeccable. 

The environmental assessment document has concluded that there would be no 
significant affect on the environment. The project also supportS DOE's designation of the 
INEL as the lead laboratory for spent nuclear fuel treatment, using only the spent fuel 
already at the Argonne West site. The project would also be good for the economy of the 
State o daho, while meeting the terms of the Governor Batt's nuclear waste agreement. 

rf·l 
///~l1rl.~ 

Robert W. Barnes 
381 Gustafson Dr. 
Idaho Falls, lD 83402 
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Commentor: R. Barnes Document D059 

Responses to Document D059 

1,2 The Department of Energy acknowledges the commentor's statement on the proposed 

action, as well as the comments regarding the personnel of Argonne National Laboratory. 

3 The commentor's statements on the impacts of the proposed action and the alternatives, 

including the limited treatment alternative, are acknowledge by the Department of 

Energy. 

4 Though other spent nuclear fuel management activities at the Idaho National Engineering 

Laboratory are outside the scope of this environmental assessment, the commentor is 

correct that the proposed action is consistent with the Idaho National Engineering 

Laboratory's designation as lead laboratory for spent nuclear fuel management. 

5 The socioeconomic impacts of the proposed action were analyzed in the environmental 

assessment, and found to be minimal (see Section 4.1.4). If the proposed demonstration 

project proves successful, electrometallurgical treatment would then be an option for the 

Department of Energy to consider in its work to meet the terms of its agreement with 

Governor Batt and the State of Idaho. Of course, any proposal to apply this technology 

beyond the scope proposed in this environmental assessment would be done in 

compliance with all applicable laws and regulations, including any appropriate National 

Environmental Policy Act review. 
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Commentor: R Nadauld Document D060 
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March 6, 1996 

W. Gregory Bass 
EA Document Manager 
Argonne Area Office- West 
P.O. Box 2528 
Idaho Falls, ID 83403-2528 

Re: Electrometallugical Treatment Research & Development Project 

Dear Mr. Bass: 

Please accept this letter as my support for the above referenced project. It is my opinion 
that Argonne has the experienced management and personnel to oversee this project. 
Their record in providing quality research activities at the Idaho National Engineering 
Laboratory is impeccable. 

The environmental assessment document has concluded that there would be no 
significant affect on the environment. The project also supports DOE's designation of the 
INEL as the lead laboratory for spent nuclear fuel treatment, using only the spent fuel 
already at the Argonne West site. The project would also be good for the economy of the 
State of Idaho, while meeting the terms of the Governor Batt's nuclear waste agreement. 
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Commentor: R. Nadauld Document D060 

Responses to Document D060 

1,2 The Department of Energy acknowledges the commentor's statement concerning the 

proposed action, as well as the comments regarding the personnel of Argonne National 

Laboratory. 

3 The commentor's statements on the impacts of the proposed action and the alternatives, 

including the limited treatment alternative, are acknowledged by the Department of 

Energy. 

4 Though other spent nuclear fuel management activities at the Idaho National Engineering 

Laboratory are outside the scope of this environmental assessment, the commentor is 

correct that the proposed action is consistent with the Idaho National Engineering 

Laboratory's designation as lead laboratory for spent nuclear fuel management. 

5 The socioeconomic impacts of the proposed action were analyzed in the environmental 

assessment, and found to be minimal (see Section 4.1.4). If the proposed demonstration 

project proves successful, electrometallurgical treatment would then be an option for the 

Department of Energy to consider in its work to meet the terms of its agreement with 

Governor Batt and the State of Idaho. Of course, any proposal to apply this technology 

beyond the scope proposed in this environmental assessment would be done in 

compliance with all applicable laws and regulations, including any appropriate National 

Environmental Policy Act review. 
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Commentor: Representative Michael Crapo Document D061 

Good afternoon. I'm Jeffrey Loven g. I'm with the office of Congressman Mike Crapo, who represents the 
Second District ofldaho, which the Argonne-West facility is located in, and I would like to read a statement 
on his behalf. 

I appreciate the opportunity to comment on this important subject and commend the Department of 
Energy for pursuing this project. Since the beginning of my service in the Congress, I have been involved in 
seeking solutions to our nation's problems associated with nuclear waste. 

As a member of the Nuclear Waste Task Force, I have been able to confer with my colleagues from 
around the nation about nuclear waste issues. While we in Idaho have distinct and extensive ell:perience with 
these issues, they truly are both national and international in scope. 

I am also a co-sponsor of HR. 1020, which seeks to accelerate the schedule by which we deal with these 
problems, and it defmes some solutions. And lastly, but certainly foremost in my experience with this issue, I 
have conferred frequently and often with the great scientists in Idaho about what the science says can and 
cannot be done. 

It is because of the work of these scientists that we are here today. In electrometallurgical treatment, as 
2 proposed for Argonne National Laboratory, we have a firm, concrete opportunity to make real progress. This 

project has come to where it is ready to go answer difficult questions and show true results. It should go 
forward as proposed. 

4 

To those who question or even oppose this action, I encourage them to look with an open mind toward 
two important considerations. 

First, there is no significant import or threat to the environment from this project. On the contrary, by 
treating the fuel from experimental breeder reactor II to remove the sodium and preparing a leach resistant 
ceramic waste form, the spent nuclear fuel will be made to be less of an environmental problem. 

Second, and very importantly, this action is necessary to meet the provisions of the waste removal 
agreement between Governor Batt ofldaho and the Department of Energy. In order for EBR-11 fuel to be 
able to leave the state, it must be treated and prepared for permanent disposal. Electrometallurgical 
treatment is necessary for this. 

I am sure we all can agree that we want to see this waste material leave the State of Idaho. 

Again, I comment the Department for taking positive steps towards fmding real solutions to difficult 
problems. I support the proposed action and encourage its timely completion. 

Thank you. 
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Commentor: Representative Michael Crapo Document D061 

Responses to Document D061 

1,2,3,5 The commentor's statement on the demonstration is acknowledged. The Department 

of Energy actively seeks and considers public comments, and considers the views of 

stakeholders in making decisions. This demonstration poses no significant environmental 

threat and will provide concrete information for later decisions for the treatment of spent 

nuclear fuel. The commentor's statements on the importance of this demonstration for 

resolving spent nuclear fuel issues in Idaho are noted. 

4 Under the terms of the settlement agreement, the Department of Energy is legally 

obligated to remove spent nuclear fuel (including Experimental Breeder Reactor-II spent 

nuclear fuel) from the State ofldaho by the year 2035. Electrometallurgical treatment is a 

promising technology for treating Experimental Breeder Reactor-II spent nuclear fuel and 

blanket assemblies. If the demonstration were successful, application of the technology 

could help the Department of Energy to meet this obligation. 
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I appreciate your flexibility. Mary Olson with Nuclear Information and Resource Service. Just very briefly, 
we are a national organization with over 1,000 grassroots citizens organizations in our membership 
nationwide, and we're very concerned with nuclear technology, particularly nuclear power and its radioactive 
waste, and I'm here largely because of the intersection we see between this proposal and that industry. 

But taking the moment that we're at of an environmental assessment and the question of whether to do an 
environmental impact statement as the focus of this comment, and we will be submitting written comments, 
and we concur that an extension given the basis of the information in written form that's still coming out is 
appropriate. I walked into this room with two questions in my mind, and the question and answer period 
have helped me to formulate this comment. 

One question was: is this reprocessing? And the other question was: is this a demonstration? And my 
answers to those questions, based on what I've heard in the question and answer period, is, yes, this is 
reprocessing technology. This is a demonstration of reprocessing technology, but. in fact, the activities that 
you're engaged in are not a demonstration. You're basing the size of the equipment that you want based on 
future activities that you hope to carry on that are far beyond the scope of the demonstration activity. 

Under NEPA, National Environmental Policy Act, this is a segmentation of the intent of the 
Department's activities. I believe that a full-scale environmental impact statement is required if this is either 
reprocessing or a full-scale implementation of a new program. Based on what I've heard today, it's both of 
those things. 

If the basis for deciding that it is not a-- what's the word? I'm sorry I'm not in this world-- sensitive 
nuclear technology, if the interactions with Japan are judged because Japan already has reprocessing 
technology, that right there says to me: okay. This swims through on the basis of the fact that it is a 
reprocessing technology, and Japan already has it. Okay? 

I hear you talking about the next refmer that you have already on the pike to come in. I'm just reflecting 
what I hear. I'm not inventing anything, and I think it's only a fair and honest assessment, therefore, that we 
are on the brink of a major federal action. 

One hundred twenty-five million dollars over five years is a major federal action, and to bring in the 
vernacular from my world, melting nuclear fuel is something we try and avoid in all circumstances. You're 
about to take it on on an everyday basis. 

So we do definitely see this as a major federal action. 

Now, in terms of the whole question of reprocessing, from our point of view it is exactly the wrong 
message to be sending in the world at this time, and this technology as a demonstration in the broader 
context, not in the context of it's only this many fuel assemblies, but in the broader context of this is the first 
time this is being done, has to be assessed for the full-scale impact that it will have in the full world arena, 
and I believe the people on the panel and in this room know that. 
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Now, just a couple of other quick comments. I fmd it very curious that at a time when we do not have a 
repository, we are making decisions about waste forms. I fmd it very curious that volume is a major 
consideration upon which to spend a lot of money right now when. in fact, conservation of mass tells us that 
we're going to have the same amount of waste and possibly more from these activities. 

I fmd it very disturbing when we take highly concentrated waste forms and trap door them into what we 
call so-cailed low level waste and start disposing of them in unlined trenches at other locations, calling that a 
solution to a problem. 

So, therefore, I am calling for what my organization has been calling for all along. Before this program 
proceeds, you should go ahead and do the environmental impact statement probably, but concurrent with that, 
I would like to see a full, independent review of all of the programs and policies that the Department is 
engaged in and in the civilian sector as well. 

We've heard one political reference today from Representative Crapo. Well, I oppose and my 
organization opposes H.R. 1020 and S. 1271 and are calling for this independent review before there's any 
legislative activity and, indeed, before we launch into any major new policy shift, which this program 
defmitely constitutes. 

It may well be that the answers of such an independent review that would stop having one agency have 
one classification system, a different agency having a different classification system, would look at the fuli 
gamut of all of the different wastes that we have to deal with, start addressing this issue of waste form 
comprehensively from the point of view of isolation of the material rather than an assumption of a facility 
which hasn't even been approved, such a Yucca Mountain. 

So what I'm suggesting to you is that we might all come out on the same map together, with a lot of the 
same goals, but today we're not on that same map together, and we don't have a lot of the same goals because 
somebody is in a hurry, and that hurry is going to put the foot in the door on a program that has no business 
happening without a full-scale review and ventilation. 

Thank you. 
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Commentor: M. Olson Document 0062 

Responses to Document D062 

The Department of Energy acknowledges the commentor' s concern about nuclear 

technology, nuclear power, and their waste. The Department of Energy's research and 

development efforts are attempting to address these concerns and the difficulties 

associated with spent nuclear fuel management and nuclear waste disposal. However, 

this environmental assessment addresses only the proposed demonstration project. Any 

further application of the technology, as well as issues relating to the nuclear power 

industry, are beyond the scope of this environmental assessment. 

2, 14,18 The Department of Energy prepared the environmental assessment for the 

electrometallurgical treatment demonstration project to assist with agency planning and 

decision making. On the basis of the environmental assessment, the Department of 

Energy will decide whether to prepare a Finding of No Significant Impact or an 

environmental impact statement. Chapter One of this Appendix provides additional 

discussion of this issue. 

3 The comment period for the environmental assessment was reopened until May 3, 1996. 

This was announced in a Federal Register notice, Monday, April 15, 1996 (61 Federal 

Register 164 71 ). 

4, 11 The proposed demonstration project is not considered to be "reprocessing." For further 

discussion of this issue, see Chapter One of this Appendix. 

5 The proposed action is limited to treatment of 100 spent nuclear fuel assemblies and 25 

blanket assemblies. Any proposal to apply this technology beyond this scope would be 

undertaken in compliance with all applicable laws and regulations, including appropriate 

National Environmental Policy Act review. The purpose of this proposed demonstration 

project is to determine if the technology will perform as projected. Electrometallurgical 

technology has never been used to treat radioactive spent nuclear fuel assemblies in a 

remote, heavily shielded, inert environment. No radioactive waste-form samples have 

been produced or characterized. Process crucibles have not been tested under actual 

operating conditions. Operating parameters for electrometallurgical equipment have not 
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been established. Collecting data for each of these items is among the reasons for the 

demonstration project. The size and configuration of the equipment to be tested are not 

conducive to production-scale activities. 

6 The proposed action includes development of operating data for test equipment and a 

limited application demonstration. The Department of Energy would review the data and 

decide whether to propose future applications of the technology. Any such future 

proposals would be made in accordance with all applicable laws and regulations, and will 

include appropriate National Environmental Policy Act analysis. For further discussion 

of this issue, see Chapter One of this Appendix. 

7 As discussed above, the Department of Energy does not consider the proposed 

demonstration project to be either reprocessing or full-scale implementation of a new 

program. It is a limited demonstration of a new treatment for spent nuclear fuel and 

waste preparation technology. This environmental assessment is the appropriate first step 

to determine whether an environmental impact statement is necessary or whether a 

Finding ofNo Significant Impact is appropriate. 

8 The Department of Energy acknowledges the commentor's concerns regarding sensitive 

nuclear technology. During the Integral Fast Reactor Program, the Department of Energy 

conducted appropriate reviews of related technologies for recycling spent nuclear fuel in 

fast reactors before entering into a technology exchange agreement with Japan. Any 

nuclear technology which is a candidate for export is subject to sensitive nuclear 

technology review in accordance with 10 CFR Part 810. The Department of Energy has 

been designated to implement this regulation by an interagency task force representing the 

Department of State, the Arms Control and Disarmament Agency, the Nuclear Regulatory 

Commission, and the Department of Energy. The Department ofEnergy has established 

an Export Control Working Group to make sensitive nuclear technology determinations 

according to specific guidelines. Any future consideration of exporting 

electrometallurgical spent nuclear fuel treatment technology would be reviewed according 

to the Department of Energy's export control procedure. 
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9 The environmental assessment has been prepared, in part, to assist the Department of 

Energy in deciding whether the proposed project is a major Federal action, significantly 

affecting the quality of the human environment. For further discussion of this issue, see 

Chapter One of this Appendix. 

10 As part of the proposed demonstration, the Experimental Breeder Reactor-II spent nuclear 

fuel pins would be put into solution in the process fluids by a chemical oxidation reaction 

to form chloride salts, not by melting. Stainless steel hardware and electrorefined 

uranium would be melted separately and consolidated into metal ingots for safe storage. 

12 The essence of the proposed research and demonstration program is to develop the typical 

waste and by-product streams of the electrometallurgical technique in order to quantify 

these streams, to characterize them, and to answer the very questions posed by the 

National Research Council and other responsible scientists and engineers. 

As stated in Section 5.0 of the environmental assessment, the impact ofthe reduction in 

volume is relatively minor for the small amount of spent nuclear fuel that would be 

treated in the demonstration. However, any volume reduction is unique to the 

electrometallurgical treatment technology relative to previously used spent nuclear fuel 

management technologies, such as reprocessing. 

13 As described in the environmental assessment, Section 4.5, the fission products from the 

treatment process are incorporated into the metal and ceramic waste forms, which are 

high-level wastes. These wastes will require permanent isolation in a geologic repository. 

The low-level wastes are materials that have been combined with low-levels of 

radioactive material from normal hot cell operations. 

The means by which low-level wastes are treated at Argonne National Laboratory are 

described in Section 4.5 of the environmental assessment. These materials have been 

routinely handled, packaged, and shipped for disposal to the Radioactive Waste 

Management Complex at the Idaho National Engineering Laboratory for the past thirty 

years. The impact of the quantity (provided in Table 4-6 of the environmental 

assessment) of low-level wastes produced from the proposed action is examined in this 
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environmental assessment. They are 0.2% ofthe total low-level waste at the Idaho 

National Engineering Laboratory. Low-level wastes produced from the proposed action 

will be packaged and disposed of according to the standards and practices of the 

Radioactive Waste Management Complex. These standards and practices are beyond the 

scope of this environmental assessment. Future issues concerning low-level waste 

management practices within Department of Energy are addressed in the Draft Waste 

Management Programmatic Environmental Impact Statement for Managing Treatment, 

Storage, and Disposal of Radioactive and Hazardous Waste (August 1995). 

15, 16,17 This environmental assessment considers only the environmental impacts of the 

proposed demonstration project. Other programs and policies of the Department of 

Energy are outside the scope of this document, as are bills before Congress and waste 

classification systems used by various Federal agencies. 
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My name is Anna Aurilio. I work for the U.S. Public Interest Research Group. We're an environmental and 
consumer watchdog group. We have been watching this process very carefully because we are quite 
concerned, particularly about the environmental implications of this project. We will be submitting 
additional and much more e:-.iensive written comments, and like others who I'm sure will follow me, we ask 
that the comment period be ex-tended for an additional month. I sent my assistant to DOE's public reading 
room yesterday and he was not able to get any of the background documents on the environmental 
assessment. So we formally request that it be ex1ended for a month, and that actually we be provided with a 
list of where those documents can be found in a timely manner. 

Real briefly. First of all we believe that an EIS is needed for this project. We do not think an 
environmental assessment is adequate. Second, we hope that the environmental assessment would be 
changed to reflect some of the questions and answers that we've done here, specifically, a more accurate 
characterization of the waste that would be produced and the comparison of those wastes. And that is all that 
we have for now. I expect that my additional comments will reflect some concern for potential for water 
contamination, and again that's why I'm interested in getting some of those additional documents. 
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Responses to Document D063 

1 The commentor's concerns about the proposed demonstration are noted. The 

environmental impacts ofthe proposed demonstration project were analyzed in the 

environmental assessment and were found to be small. 

2 The references cited in the environmental assessment have been placed in the 

Department of Energy public reading rooms. Additional information on this issue is 

provided in Chapter One of this Appendix. 

3 The Department of Energy prepared this environmental assessment for the proposed 

electrometallurgical treatment demonstration project to assist with agency planning and 

decision making. On the basis of the environmental assessment, the Department of 

Energy will decide whether to prepare a Finding of No Significant Impact or an 

environmental impact statement. 

4 The proposed research and demonstration project would produce the typical waste and 

by-product streams of the electrometallurgical teclmique in order to quantify these 

streams, to characterize them, and to answer the very questions posed by the commentor, 

the National Research Council, other peer review committees, and involved scientists and 

eng meers. 

5 All materials used in the electrometallurgical treatment demonstration project are solids 

at room temperature. Therefore, there would be no liquid effluent from the 

electrometallurgical treatment demonstration project to contaminate ground water. All 

wastes would be isolated and stored in containers, thus avoiding the possibility of ground 

water or surface water contamination by leachates. Experimental Breeder Reactor-II 

spent nuclear fuel assemblies would be washed in a moisturized argon mix to remove 

sodium from the outside ofthe assembly. This wash liquid would be solidified in a 

process described in Section 2.2 of the environmental assessment. 
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The first thing I wanted to reiterate the request I made earlier. I'll start again. Daniel Horner, Nuclear 
Control Institute, 1000 Connecticut Avenue, N.W., Suite 804, Washington, D.C. 20036. 

I want to reiterate the request for a 30 day ex1ension of the common period based on the lack of 
documents cited in the EA which are not available in the public reading rooms. 

I want to say that I'm pleased that you're holding this meeting, but I have to add three caveats to that 
One is that until my organization and six other groups wrote a letter on last August 25th, DOE was not 
planning to undertake any NEP A analysis on this facility beyond what's already in place, which is a five year 
old EA on the facility in a different form. 

Secondly, in our letter we had called for an environmental impact statement rather than an environmental 
assessment, and we continue to believe that only an EIS will bring DOE into compliance with the law. 

And fmally, the point of having a NEPA process is to bring information before the public so that DOE's 
assessment can be verified or at least defended, but the value of such a process obviously is greatly 
diminished if full and accurate information is not provided. 

DOE's claims on technical matters have proved to be overstated in the past, and the debate over the 
parent program for this project, the advanced liquid metal reactor, DOE claimed that it was not a breeder and 
could not readily be converted to one, and that subsequently was proved not to be so. And if further claimed 
that prior processing, the ALMR reprocessing technology, could not be used to produce material usable in a 
nuclear weapon, and that similarly was proved not to be true. 

There was a claim also, an immediate need to process the EBR-II spent fuel, and that delaying prior 
processing would necessarily delay defueling of the EBR-II. 

Now all these claims as I said were at one point made my DOE, and later either refuted by independent 
experts or retracted by DOE. So I would suggest that a lot of the information on the technical claims have to 
be taken with a grain of salt 

One of my principal concerns about the EA in this point as I already stated in the question and answer 
period is the defmition of reprocessing. It's unnecessarily restrictive, but on its terms they said it excludes 
commercial reprocessing, which I think is not sensible, and also stipulates that unless there's recycling 
involved this is not reprocessing. They said earlier as well, it does not make sense to tie the defmition of a 
process to what end use ultimately is made of the product of that process, because the end use can change. 
And secondly, under an assessment like this what we need to look at is the process and the product 

And fmally, on this question of reprocessing we would like to read into the record a section of the 
National Academy of Sciences report that's been referred to quite extensively. It's on page 30 of the report, 
under proliferations resistance considerations. It says, 

"Although the developers of the electrometallurgical technique argue that the technology is proliferation 
resistant, any SNF, that is spent nuclear fuel, processing approach that is capable of separating fissile 
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materials from associated fission products and transuranic elements could be redirected to produce material 
"ith nuclear detonation capability." 

And then, a few sentences later it says, 

"Demonstration of this process could however add to the risk that a nation intent on weapons production 
might consider adapting this technology for possible production of fissile materiai, although such material 
would be a poor quality for a weapon. • 

So I think that's a pretty good statement on the capabilities of this technology. And again, it's on the 
9 capabilities, not the intents, and the ease to which the current incarnation of this can be converted or modified 

back to previous ones, which can have this separation capability. 

10 

On the proliferation concerns that have been raised. We've had several proliferation concerns. One of 
them was the use and storage -- the proliferation and safety risks that are attended on the transuranic and 
uranium streams, and this is also a problem that was highlighted in the National Academy of Sciences report. 

Some of those concerns, and I say some of those concerns, have been addressed by the modifications that 
have been referred to, that is combining the transuranic stream with the salt waste, and not separating out the 
transuranic stream in this form. However, there's still a separation of highly enriched uranium as part of this 
process, and secondly, as I just stated, there's still the possibility of converting it back to the original state in 
which the proliferation risks are a problem. 

Now beyond that there are additional proliferation risks. 

One is in terms of the exports -- and we talked about this earlier with regard to the exporting of this 
technology to other countries. If it's defmed as not a reprocessing technology, in fact not defmed as a 
sensitive nuclear technology under the NNPA, Nuclear Non-Proliferation Act, then it can be exported 
without the kind of rigorous control that should attend a reprocessing technology. And therefore u'lat's one of 
the reasons I'm concerned that it be addressed that way. Alternatively, if it's not classified as a sensitive 
nuclear technology, then all the information on it should be publicly available. So I look to see how DOE is 
going to resolve that aspect of the problem. 

The third element of the proliferation risks is the U.S. policy on not reprocessing and on attempting to 
discourage other countries from pursuing reprocessing programs of their own. Now this is a separation 
technology. It has its origins as part of a closed fuel cycle, so I think most countries would find the 
modifications that have been made unconvincing as an argument that t..llls is not in fact a reprocessing 
technology; simply a waste management technology. I think it's fairly easy to predict that countries could 
then pursue reprocessing, claiming they too need it as waste management technology, rather than a 
technology to produce plutonium for a closed fuel cycle. 
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And I guess I will leave at that and I'll submit more extensive comments. !just want to make an additional 
point with regard to the NEPA process that I alluded to earlier. The whole point of the National 
Environmental Policy Act analysis is to look carefully at a process at the outset, so as not to go forward and 
create the momentum for a process to go forward, at which time it's too late to stop it. 

All the analyses of the potential impact, environmental and the proliferation and other impact, should be 
1,1ne at the outset. And that to me is clearly being evaded in the way this process is now splintered off into an 
· A, and only at some subsequent point will there be an EIS, and as we've heard today it's not even clear there 

ould ever be an EIS at any point. There's no clear boundary that I can see as to when that would be 
required. Thank you. 
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Responses to Document D064 

1, 4 The references cited in the environmental assessment have been placed in the 

Department of Energy public reading rooms. Additional information on this issue is 

provided in Chapter One of this Appendix. 

2 The environmental assessment prepared in 1990 supported modification of the Fuel 

Conditioning Facility (then called the Hot Fuel Examination Facility-South) to 

accommodate the now canceled Integral Fast Reactor Program of recycling spent nuclear 

fuel. Based on a new purpose and need for agency action associated with the Fuel 

Conditioning Facility. the Department of Energy prepared this environmental assessment. 

3, 4 In accordance with 10 CFR Part 1021, the Department of Energy prepared an 

environmental assessment for the electrometallurgical treatment demonstration project to 

assist with agency planning and decision making. On the basis of the environmental 

assessment, the Department of Energy will decide whether to prepare a Finding of No 

Significant Impact or an environmental impact statement. After issuing the draft 

environmental assessment, the Department of Energy held public meetings in both Idaho 

Falls, Idaho, and Washington, D.C. to receive public comments on the environmental 

assessment. Public comments were also sought in writing, via electronic mail, and over 

the phone. This public comment period originally was scheduled to conclude March 22, 

1996, but was reopened until May 3, 1996. When it was brought to the attention of the 

Department of Energy that some of the materials referred to in the environmental 

assessment were not available in the public reading rooms, full sets of these references 

were distributed. A total of 89 days have been made available for public review and 

comment. The Department of Energy believes it has met both the letter and the intent of 

all rules and regulations regarding public involvement in the National Environmental 

Policy Act process. Additional information on this issue is provided in Chapter One of 

this Appendix. 

5 In the initial development phases of the Advanced Liquid Metal Reactor, the reactor was 

designed to produce plutonium at a rate equal to its consumption. With the end of the 

cold war, the Department of Energy determined excess plutonium existed and the 
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Advanced Liquid Metal Reactor core design was changed so the reactor would be a net 

plutonium consumer. The commentor is referring to this version of the Advanced Liquid 

Metal Reactor core design, which could not readily be converted to a plutonium producer. 

The advanced liquid metal reactor process technology was not capable of producing 

material suitable for a nuclear weapons program. Lawrence Livermore National 

Laboratory has independently confirmed this fact. Nonproliferation is further discussed 

in Chapter One of this Appendix. 

The Department of Energy has asked the National Research Council to continue to 

evaluate the electrometallurgical treatment so that independent analysis will be available. 

6 The reprocessing issue is discussed in Chapter One of this Appendix. 

7,9 The potential environmental impacts of the proposed demonstration, including its by

product and waste streams, are analyzed in Section 4 of the environmental assessment. 

8,9,10 The proposed demonstration project does not separate plutonium. Moreover, the 

technology employed is not capable of separating plutonium. It is consistent with the 

nonproliferation policy of the United States, which does not encourage the civil use of 

plutonium. Accordingly, the United States does not engage in plutonium reprocessing. 

Further, by removing and then blending down the highly-enriched uranium, the project 

supports the goal of the United States to seek to eliminate where possible the 

accumulation of stockpiles of highly-enriched uranium or plutonium. As a result, the 

proposed demonstration project is consistent with the nonproliferation policy of the 

United States. An additional response to comments regarding nonproliferation concerns 

is provided in Chapter One of this Appendix. 

11,12 The Department of Energy acknowledges the commentor' s concerns regarding sensitive 

nuclear technology. During the Integral Fast Reactor Program, the Department of Energy 

conducted appropriate reviews of related technologies for recycling spent nuclear fuel in 

fast reactors before entering into a technology exchange agreement with Japan. Any 

nuclear technology which is a candidate for export is subject to sensitive nuclear 

technology review in accordance with 1 0 CFR Part 81 0. The Department of Energy has 
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been designated to implement this regulation by an interagency task force representing the 

Department of State, the Arms Control and Disarmament Agency, the Nuclear Regulatory 

Commission, and the Department of Energy. The Department of Energy has established 

an Export Control Working Group to make sensitive nuclear teclmology determinations 

according to specific guidelines. Any future consideration of exporting 

electrometallurgical spent nuclear fuel treatment teclmology would be reviewed according 

to the Department of Energy's export control procedure. 

13 The commentor suggests that the proposed demonstration project is contrary to the 

current policy of the United States regarding reprocessing and nonproliferation. A 

detailed discussion ofthe issues of reprocessing and nonproliferation is found in Chapter 

One of this Appendix. 

14 In accordance with 10 CFR Part 1021, the Department of Energy prepared an 

environmental assessment for the electrometallurgical treatment demonstration project to 

assist with agency planning and decision making. On the basis of the environmental 

assessment, the Department of Energy will decide whether to prepare a Finding ofNo 

Significant Impact or an environmental impact statement. For additional discussion of 

comments related to concerns regarding appropriate level ofNational Environmental 

Policy Act review, please see Chapter One of this Appendix. 
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Thank you. My name is Nils Johnson, and I'm senior legislative assistant for Senator Larry Craig from Idaho. 
Senator Craig has asked that I read a statement into the record at this time, and that is what my statement will 
be, which will be in behalf of the Senator, and I'll give you a written copy when I finish. 

"I would like to express my support for the Department's proposed action to demonstrate 
electrometallurgical treatment technology for spent nuclear fuel from Experimental Breeder Reactor-H. 

"In the past I have been at odds with the Department of Energy over some of its actions and designs, but 
in this case I am in full agreement. Our country has a serious problem with its spent nuclear fuel. It is a 
problem that will not go away by itself It needs creative innovative thinking and new approaches. This is 
exactly what is found at Argonne National Laboratory in the Electrometallurgical Treatment program. 

"As Vice Chairman of the Energy Research and Development Subcommittee of the Senate Energy and 
Natural Resources Committee, I am faced with the oversight of nuclear fuel cycle technology and research 
and development of new technologies. The Committee works directly with the questions and problems 
Argonne's program is trying to answer. It is clear that in the early days of the nuclear era not enough 
consideration was given to the tail end fuel cycle; what to do with the waste. 

"It is equally clear that the need for sound alternatives for treatment and disposition of spent nuclear fuels 
is growing daily. This program shows great promise that it will provide such an alternative while 
significantly reducing disposal costs for the numerous fuel types that DOE manages. This should be pursued 
vigorously and expeditiously. 

"This is especially important to the people ofldaho. In the agreement between Governor Batt and the 
Department of Energy strict dates were established for removing spent fuel and other nuclear wastes from the 
state. Fuel from EBR-II contains metallurgical sodium, and is not suitable for disposal without treatment. 
Electrometallurgical treatment ofEBR-II fuel is necessary in order for it to leave the state ofldaho and allow 
the Department to meet its obligation to Governor Batt. Completing this project therefore would be a 
significant step in fulfilling the agreement and getting nuclear wastes out of Idaho. 

"If there are legitimate concerns about the electrometallurgical treatment posing a threat to the 
environment I would not support it. However there is clearly no significant impact on the environment from 
the treatment. For the purpose of an environmental assessment these questions have been examined 
thoroughly and found it posed no problem. 

"I think it's very important the Department of Energy continue with research and development to allow 
for treatment of the numerous fuels that will require a disposition and currently within DOE's charge. It is 
also vitally important that we move foxward with a ftnal disposition facility for all of these fuels. That is why 
I've introduced legislation providing for both interim and fmal disposal of these fuels and materials. 

"Again, I would like to commend the Department on its proposal to move foxward with this important work. 
It's exactly the kind of progress I hope and expect from the Department ofEnergy, and I look foxward to 
seeing the results of this work. • Thank you very much. 
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Responses to Document D065 

1 ,2,3, 7 The commentor' s statements concerning the demonstration are acknowledged. This 

demonstration takes advantage of previous research to apply the electrometallurgical 

technologies in an innovative way for the treatment of Experimental Breeder Reactor-11 

spent nuclear fuel. Successful demonstration will provide the Department of Energy with 

important options for dealing with the remaining Experimental Breeder Reactor-II spent 

nuclear fuel and possibly other types of spent nuclear fuel. 

4 Under the terms of the settlement agreement, the Department of Energy is legally 

obligated to remove spent nuclear fuel (including Experimental Breeder Reactor-II spent 

nuclear fuel) from the State ofldaho by the year 2035. Without treatment it is unlikely 

that Experimental Breeder Reactor-11 spent nuClear fuel would be suitable for permanent 

geologic disposal because it contains sodium, a reactive metal. Electrometallurgical 

treatment is a promising technology for treating Experimental Breeder Reactor-II spent 

nuclear fuel. If the demonstration were successful, application of the technology could 

help the Department of Energy to meet this obligation. 

5 The environmental assessment analyzed the potential impacts on the environment from 

completing the proposed demonstration project and found them to be minimal. 

6 The proposed demonstration project is for I 00 driver spent nuclear fuel assemblies and 

25 blanket assemblies. Use of the technology for other types of spent nuclear fuels is 

beyond the scope of this environmental assessment. If this demonstration is successful, 

however, it will give the Department the data necessary to decide whether to propo ,,; 

additional application of the technology. Of course, any proposed use of 

electrometallurgical treatment would be subject to all applicable laws and regulations, 

including appropriate National Environmental Policy Act review. The proposed ac ton 

would demonstrate the treatment of Experimental Breeder Reactor-II spent nuclear fuel to 

make it likely to be suitable for a geologic repository. 
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My name is Glen Tait, and I'm here as a private citizen, not in my capacity as a legislative assistant to Senator 
Dirk Kernpthome or Idaho. 

To begin with, the NEPA process, as I tmderstand it, is suppose to ensure that the federal government 
tmderstands the environmental impact of major federal actions. NEPA is not a substitute for decision
making. NEP A is supposed to be an aid in the decision-making process, not a substitute for the process 
itself. If we look at the proposed actions at Argonne we see the environmental impacts are miriimal, are non
existent. They are certainly not a justification to stop the process. 

The opponents of nuclear power and nuclear weapons have successfully used the NEPA process to tie up 
decision-making at DOE. We need to return to the congressional intent behind the NEPA law, which is 
environmental impacts, not debates over non-proliferation and reprocessing, or Congress will change the 
Act. If we leave policy to the policy arena, instead of allowing putative environmental arguments to skew 
policy decisions, we see that the Electrometallurgical Treatment Technology Development Program is 
perfectly legal policy. 

Some may not like the policy, but they should not be allowed to use tmtrue allegations about 
environmental impacts to stop policy decisions they do not agree with. In keeping with the intent of the 
NEPA law I ask you to consider the environmental impacts of the electrometallurgical demonstration and 
leave the policies to policymakers. I also urge the DOE to consider the justice of the proposed action. 

As I tmderstand it environmental justice is now a part of the NEPA process. Well if this is the case 
consider justice for Idaho. 

Under the foreign spent fuel fmal EIS and record of decision, Idaho will receive one ton of foreign spent 
nuclear fuel for interim storage to help prevent nuclear non-proliferation. Indeed the foreign fuel EIS and the 
record of decision signed by the Secretary, recommends work on the electrometallurgical process as a way to 
treat the foreign spent nuclear fuel for final disposition. 

At the same time critics of the electrometallurgical demonstration projects say, we can't do this work 
because it is a nuclear non-proliferation threat. In other words, according to the critics, Idaho gets the waste 
to promote non-proliferation but it can't have the tools to deal with this waste because the tool is erroneously 
labeled a proliferation threat. Where is the environmental justice in this line of reasoning?" And I'd ask the 
members to consider that in the Department. 

The bigger issue facing DOE and the nation is the anti-nuclear effort to terminate nuclear power and 
ultimately the nuclear weapons complex. As the opponents of nuclear energy know, if they can cripple 
efforts to handle the waste stream generated by nuclear power they can kill this clean source of energy. To 
date their record is quite good. 

For example, reprocessing of spent fuel is on its last legs at the Savannah River site. The integral fast 
reactor program's been terminated. The electrometallurgical demonstration process is being challenged here 
today. 
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Yucca Mountain is not much more than a repository for ratepayers cash. WIPP is behind schedule and 
lawsuits loom on the horizon. 

Look at Ward Valley. Even a low level radioactive waste disposal site, supported by the state 
govenunent is under attack by the anti-nuclear activists. The nation has a problem here. The nuclear energy 
and weapons complex is under siege. If DOE gives in here another nail in the coffm will be harrunered in. 
The point is, we all know the agenda of the opponents of this project. It's not electrometallurgical processing, 
it's nuclear energy. Let's not let bogus claims about non-proliferation distract from the real issue here. Is 
there a need for this teclmology? Yes. Can the work be done in a way that protects the environment? Yes. 
Is the program consistent with non-proliferation policies? Yes. 

I urge the Department to look at what is at stake here. Are we going to let anti-nuclear activists stop 
every effort to address the problems left over from the Cold War and the production of nuclear energy? Are 
we going to deny the people of Idaho the tools to deal with the waste our nation is asking them to store on an 
interim basis? Are we going to let non-environmental issues interfere in an environmental assessment? 

Our nation needs this technology. We need to show the world there's a better way to deal with spent 
nuclear fuel. We need to show the anti-nuclear activists that we know they are trying to tie our hands so that 
we as a nation drown in nuclear waste, and we won't let them. I urge the DOE to complete the EA and issue 
offmding of no significant impact. That is what all the environmental data indicates." 

And I think just to kind of conclude and to clear where I'm coming from, that they're not challenging 
essentially the environmental problems here, they're raising it's reprocessing; it's a non-proliferation threat. 
But if you look at the people who say it's not, and this Department of Energy who have taken very strong 
strides to prevent nuclear proliferation, Hazel O'Leary's Department of Energy; Ken Luongo, Union of 
Concern Scientists, Robert Nordhaus. 

The people at that Department -- when you acknowledge that they agree this is not a threat, and you go to 
the spectrum of Larry Craig and Dirk Kempthome ofidaho, from that conservative perspective, and the 
Clinton Administration perspective, if in that spectrum there's agreement, the people who are criticizing this, 
I think one can safely say, if they're not in that broad spectrum they're really not in the mainstream here, and I 
really think if you look at what their objectives are you'll see it's not electrometallurgical processing, it's 
choking the nation with the waste stream. 

And look, they don't want us to ship. They don't want us to move it. They don't want us to treat it. They 
want it sitting in every site so that every community eventually gets fed up that we've become a repository, so 
kill the reactor. And it's pretty obvious that that's what they're doing it seems to me, and I hope you all would 
take a look at that and let this project go forward. 

Thank you. 
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Responses to Document D066 

1,9 The commentor's statement on this demonstration is noted. The environmental 

assessment analyzed three alternatives in detail and considered several other process 

alternatives which were eliminated from detailed evaluation. In general, the excluded 

alternatives had not reached a level of development that would allow a detailed 

evaluation. Evaluation of alternative processes that were identified in the public 

comment period have been added to the environmental assessment, Section 2. 1. The 

potential environmental impacts that would result from implementing a conceptual 

treatment process cannot be analyzed in equal detail relative to the impacts that can be 

quantified for a process that has reached an adequate level of technical maturity. As 

described in the environmental assessment, the impacts of the proposed action and the 

alternatives, including the limited treatment alternative, were found to be extremely 

small. 

2 The Department of Energy is pleased to pursue full public participation in its decision

making process from all interested parties representing a variety of views. Of course, the 

potential impacts a project would hold for the environment are a major consideration 

when making a decision. 

3 Public participation is a central component of the National Environmental Policy Act 

process and the Department of Energy values the participation of all stakeholders. In 

deciding its next step, the Department of Energy will consider strongly the impacts on the 

environment which reasonably could be expected. As described in the environmental 

assessment, the impacts of the proposed action and the alternatives were found to be 

small. 

4,6 Executive Order 12898 requires Federal agencies to identify and address 

"disproportionately high and adverse human health or environmental effects" of 

programs, policies, and activities on minority or low-income communities. The analysis 

in the environmental assessment, which incorporates the analysis prepared for the 

Department of Energy Programmatic Spent Nuclear Fuel Management and Idaho 

National Engineering Laboratory Environmental Restoration and Waste Management 
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Programs Environmental Impact Statement (DOE/EIS-0203-F), indicates that the 

potential environmental impacts of the proposed action to any segment ofthe public or 

the environment are very small. As a result, the potential environmental impacts on 

minority or low-income populations do not appear to be disproportionally high and 

adverse within the meaning of Executive Order 12898. The analysis contained in the 

environmental assessment is consistent with the Council on Environmental Quality's 

Draft Guidance for Addressing Environmental Justice Under the National Environmental 

Policy Act, dated April15, 1996. Implementation of the Order by the Department of 

Energy may change subject to the issuance of future guidance from the Council on 

Environmental Quality, the Environmental Protection Agency, or the final Department of 

Energy Guidance. Section 4.6 of the environmental assessment has been reviewed for 

clarification. 

5,8 The Department of Energy acknowledges that there may be many benefits of 

electrometallurgical treatment of spent nuclear fuel. However, the scope of this 

environmental assessment is the electrometallurgical treatment of 100 Experimental 

Breeder Reactor-11 spent nuclear fuel assemblies and 25 blanket assemblies; other 

benefits realized through electrometallurgical treatment are beyond the scope of the 

environmental assessment. The Record of Decision referred to by the commentor did not 

exist as of May 7, 1996. 

7,10 The Department of Energy acknowledges the commentor's statement on 

electrometallurgical treatment technology, as well as the commentor's understanding that 

it poses a minimal threat to the environment and is consistent with the nonproliferation 

policy and goals of the United States. 
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-'E STARDUST 
"'OTOR LODOE 

Char.les D. Marshall 
C<nua/ Managtr 

700 Linduy Boulcvvd. ldoho FalU. Idaho 
83402 lSOOi.l~7·0274 • (208) 522·2910. Fu (208) .s 29•

8361 

J 

W. Gregory Bass, EA Document Manager 
Argonne Area Office- WC3t 
P.O. Box 2528 

Idaho Falls, Idaho 83403-2528 

Dear Mr. W. Gregory Bass: 

Document D067 

* 
STARDUST 
MOTOR LODGE 

March 8, 1996 

As a business penon in the conununity, I feel it is imperative to the entire state that we 
embrace: the economic opportunity of the Electrometallugical Treatment Research and 
Development Project with open arms. Over the last three years we have seen a major down tum 
in our economic growth with the downsizing of INEL. 

I vigorously endorse the Electromc:tallugical Treatment Research and Development 
Project. This is a great opportunity to stimulate and enhance the: economic conununity of Idaho 
Falls. 

Comments and Responses 

Sincerely, 

~~ 
Chuck: Marshall 
General Manager 
Best Western Stardust 

700 Linduy Blvd. • l.Uho F•ll•. 10 83402 
H800) '2Hl27~ • (208) 322-2910 
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Responses to Document D067 

1,3 The socioeconomic impacts of the proposed demonstration project were analyzed in the 

environmental assessment, and adverse impacts were found to be minimal. 

2 The Department of Energy acknowledges the commentor' s statement on the proposed 

demonstration project 
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3 

4 

State of Idaho 

OVERSIGHT PROGRAM • S00/232_4635 IOAHO NATI01U.LINGINIIR11NG LAIORATOAY 

900 N. Slryline. Suite C • Idaho Fab, 10 83402 • 2081528-2600 • (FAX) 2081528·2605 
1410 N. Hilton • BoiM, 10 83708 • 2081373.()498 • (FAX) 2081373-1'4?0 

March 14, 1996 

Mr. Greg Bass, EA Document Manager 
U.S. DOE, Argonne Group-West 
PO Box 2528 
Idaho Falls, ID 83403 

PHILIP E. BArT 
Gowmo• 

ROBERT N. FERGUSON 
Coordinetor/Adm•n•ltr•aot 

RE: State of Idaho Comments: Draft Environmental Assessment for 
the Electrometallurgical Treatment Research and 
Demonstration Project in the Fuel Conditioning Facility at 
Argonne National Laboratory-West, DOE/EA-1148 

Dear Mr Bass: 

Thank you for the opportunity to comment on the above referenced 
document. Our comments are both general and specific in nature. 

GENERAL COMMENTS 

The document is not entirely clear nor concise on the 
facility/equipment to be utilized, nor the waste forms that would 
be generated. For example, the description of the proposed 
actio~. page 27 and following, states that both driver and 
blanket assemblies are to be processed, but does not clearly 
state that two electrorefining cells are to be used. The 
description of the 'higher efficiency' refining process almost 
sounds like it is an optional activity involving a 
reconfiguration of the same device. This could be clarified by 
stating in the opening paragraph of the section 'Description of 
proposed action' that electrorefining and 'higher efficiency' 
electrorefining are essentially the same process using two 
slightly different apparatus. Further clarification could be 
gained by stating concisely what the waste types are (or 
products, however one cares to describe them). It is clear that 
ingots of uranium (blended with depleted uranium or not), ceramic 
logs of salt and transuranic wastes, and metal waste forms are to 
be produced (pg 29), but pg 42 mentions casting metal waste 
forms. This needs clarification. 

In general, the sections of the document dealing with wastes and 
waste management would be improved by rewriting them to clarify 
what the waste streams are, how they are generated and in what 
quantities and how they will be stored, treated and disposed of. 

What is the purity of the HEU derived from this process? Will 
any of the fission products present in the EBR-II fuel 

Investigate • Eooluate • Report 
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6 

8 

9 

101 

11 

be present in the HEU collected from this process? If so, which 
radionuclides? What will the activity of the HEU be before and 
after blending? 

Throughout the document fissile material, transuranic, and other 
radioactive wastes are discussed of in terms of mass and volume, 
but not curie content. Better understanding of the process would 
be gained by reporting in terms of activity, also. 

The document needs to identify the computer code (name and 
version) used to calculate impacts from accidents to both the 
workers and the public. This includes both fixed facility and 
transportation accidents. 

The document cites CAP 88 as its computer model and states that 
(on page 7J) "several consecutive years worth of atmospheric 
data" were used as input; however none on this input data is 
tabulated or referenced so that the reader can reproduce their 
results (or at least verify that the input makes sense). 

According to Recommendations for the Preparation of Environmental 
Assessments ADd Environmental Impact Statements, May 199J , 
Section 6.2, page 21, second bullet "Consider all routes of 
exposure, not just the obvious route." Listed below are some 
locations where this may be applied: 

Page 82, Table 4-1, doses for the MEl should include Ground 
Surface and Ingestion pathways since the individual is off
site. 

Page 84, para 2, ground surface and ingestion pathways 
should be evaluated even though an individual is evacuated 
during plume passage at site boundary locations. 
Individuals who reside at the site boundary will return to 
their homes after the plume has passed and deposition has 
occurred. 

Page 87, Table 4-2, and Page 91, Table 4-J, doses calculated 
should include ground surface and ingestion pathways as 
individuals off-site will return after plume passage and 
reside in affected areas. 

Pages 117-120, Tables 5-1, 5-2, 5-J, S-4, dose equivalents 
listed should include all pathways for off-site personnel. 

The range of alternatives evaluated seems rather narrow. Perhaps 
some of the other technologies (p. 6,7) should have been given 
further consideration. Also, the alternative of processing at 
TAN doesn't seem viable; an alternate methodology would seem like 
more of a real alternative than an alternate location on the 
INEL. 

2 
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12 

13 

14 

15 

16 

SPECIFIC COMMENTS 

Glossary of Terms 

Because the electrorefining process is being used to stabilize, 
rather than reprocess, sodium-bearing EBR-II fuel, the term 
"high-level waste" as applied to the highly radioactive product 
of the process is inappropriate and should not be used. The 
State considers the highly radioactive product or the 
electrorefining process to be stabilized spent fuel (see 
definition of stabilization at page E-JJ, Volume 2, part B or the 
Programmatic Spent Nuclear Fuel Management and INEL Environmental 
Restoration and Waste Management Final EIS). The definition of 
spent fuel should be changed accordingly. 

Page 1, footnote 1 

"Seventeen metric tons of disassembled EBR-II spent nuclear fuel 
are in storage at the Savannah River Site." 

Is this included in the 25.5 metric tons mentioned in the first 
paragraph? Why is it mentioned at all? 

Page 4, section 2.1 Alternatives considered But Not Analyzed in 
This Environmental Assessment 

Are there any other methods that could possibly be used to remove 
the sodium from EBR-II ruel? 

Page 5, para 2 

" ... DOE's chosen method for stabilizing the EBR-II blanket 
fuel. .. " 

Could this Savannah River reprocessing facility also take the 
fuel in Idaho as well? 

Page 7, para 2 

"Treatment at a location outside of the INEL is not a reasonable 
alternative because, with the exception of six assemblies located 
at the Hanford Reservation in Washington, all the sodium bonded 
fuel in the DOE inventory is located at the INEL." 

Please explain why sodium bonded fuel could not be transported to 
another location. According to the EA (pg 1), seventeen metric 
tons of EBR-II fuel has been moved to SRS in the past and 
disassembled. 

3 
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17 

18 

19 

20 

21 

22 

23 

Page 25, para 3 

" ... in the context of a larger, global waste management plan ... " 

What does "global" mean in this context? 

Page 54, section 2.5, Demonstration at an Alternative Facility 
and Location 

This section discusses conducting the technology demonstration at 
Test Area North on the INEL and seems to be little more that a 
"straw man" alternative set up to show why it should be done at 
ANL-W. Nowhere in the EA is a reason given why the necessary 
amount of fuel could not be moved to an off INEL location for the 
demonstration. 

Page 64, para 4 

"Neither the INEL nor the surrounding counties are designated as 
a nonattainment area ... " 

Portions of nearby Bannock and Power counties (within 50 miles of 
the INEL) are nonattainment areas for PM 10. 

Page 65, last para. 

"Essentially no surface water bodies drain onto the INEL ... " is 
inconsistent with "Streams entering the INEL include the Big Lost 
River, Little Lost River, and Birch Creek." These statements 
should be clarified. 

Page 79, Sec. 4.2 

None of the accident scenarios evaluated are specific to 
electrorefiner operation and, therefore, do little to distinguish 
between alternatives. 

Page 84, first para. 

since the access road and parking lot at ANL-W are open to the 
public, it could be argued that the MEI should be located at the 
facility parking lot rather than at the intersection of U.S. 20 
and the site boundary. 

Page 84, para 1 

"Because most accidents evolve slowly, the radiation dose to 
involved and uninvolved would be the same in most cases. This is 
a conservative approach because it represents the highest 
concentrations of workers." 

4 
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(2 ) 

24 

25 

26 

27 

28 

It may be conservative for the worker population dose, but there 
is no documentation or references to support this. Further, it 
clearly is not conservative for an individual worker directly 
involved in the accide~t (say 5 meters away) . 

In addition it would be extremely useful to document the claim 
that "most accidents (from these types of facilities) evolve 
slowly, .... " and to define "slowly". It is with respect to the 
time it takes an individual to evacuate to the bus staging area? 
Is it with respect to the 15 minute exposure time of the 
document's assessment? 

Page 95, para 2 

"The reduction in low-level waste volumes is offset by a net 
increasa in the amount of transuranic waste." 

Will this waste be transportable to WIPP as is or will additional 
treatment be necessary? 

Page 96, Sec. 4.4.2 

The discussion of possible designation of metallic sodium bonded 
fuel a& a RCRA waste appears inconsistent with "The Proposed 
Action will not require additional RCRA permits." Does this 
statement remain true if SNF is determined to be a solid waste? 

Page 97, para 5 & Page lOJ, para 2 

" ... would be treated under a Generator Treatment Permit before 
the material is shipped off the ANL-W site." 

Please describe what a generator treatment permit is. What 
facility would the material be treated at and when would it be 
treated? 

Page 99, Table 4-4. 

"(Process Wastes) Fuel Assembly Hardware - (final disposal) GR" 

If GTCC, would the waste be ready to go to Yucca Mountain or some 
other GR for disposal? GR doesn't necessarily mean Yucca 
Mountain does it? 

Page 99, Table 4-4. 

"(Incidental Wastes) <100 nCijg- (final disposal) RWMC" 

Wastes containing greater than 10 nCi/g of TRU radionuclides are 
prohibited from disposal in the RWMC. current planning at the 
INEL is that >10 to <100 nCi/g TRU contaminated wastes will be 
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29 

30 

31 

32 

33 

34 

35 

treated along with actual TRU wastes at the Advanced Mixed Waste 
Treatment Facility and codisposed with it at WIPP. 

Page 99, Table 4-4. 

"(Incidental Wastes) >100 nCi/g - {final disposal) WIPP" 

This waste (and all other wastes slated for WIPP disposal) will 
have to meet WIPP WAC. 

Page 99, Table 4-4. 

"(Decommissioning Wastes) Electrore!iner Cadmium- (waste 
category) MW - (interim storage) RSWF - (final disposal) WIPP" 
"Cd contaminated - {waste category) MW - {interim storage) RSWF -
(final disp:s~~l W!~~" 

Is this material a TRU waste? If not it cannot go to WIPP. 

Page 100, para 1 

"· .. and such materials must be disposed of in a geologic 
repository ... strategy." 

Is this "strategy" still current thinking? 

Page 100, para 2 

This paragraph, beginning "Therefore, some treatment of spent 
fuels ... " appears to be misplaced. Does it belong on page 97 
following the quote from the Director of OCRWM? 

Page 102, para J 

Presumably industrial and sanitary waste are synonymous. If so, 
a single term should be used. 

Page 103, para 2 

"This equipment is very similar to the cadmium plated bolts and 
tools that were sold in hardware stores for uses where a 
protective coating was required." 

This statement does not appear to be totally accurate. 

Page 103, para 2 

" ... until the treatment is completed ... " 

Is this statement accurate? 
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37 

Page 108, Table 4-7. 

"DOE Inventory" and "DOE/INEL Inventory" 

How were the numbers in this table arrived at? They do not 
compare well with those in the recent Draft Programmatic Waste 
Management EIS. 

Page 112, para 2 

"Further, this technique does not yield separated plutonium 
byproducts, and is incapable o! yielding a pure separated 
plutonium stream." 

can the process be modified (changes in salt solutions, different 
anode~ ~nd/or cathodes, changes of electrical current, 
pretreatment of feed materials, etc) to extract plutonium? 

Should you have any questions regarding the State's comments you 
may contact Alan Merritt of this office at (208) 528-2600. 

Robert N. Ferguson 
Administrator 

cc: Ann Dold, Manager 
Alan Merritt, Environmental Scientist 
Jerry Downs, Environmental Scientist 
Flint Hall, Environmental Scientist 
Richard Durante, Sr. Health Physicist 
Kathleen Trever, Deputy Attorney General 
Jeff Schrade, Special Assistant to the Governor 
Senator Larry craig 
Senator Dirk Kempthorne 
Representative Hike Crapo 
Representative Helen Chenowith 
Delbert Farmer, Chairman, Ft. Hall Business Council 
Roger Twitchell, DOE-ID NEPA Compliance Officer 
File- 20.0 NEPA-EA miscellaneous 
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Responses to Document D068 

The equipment is described in Section 2.3 of the environmental assessment. The quantity 

of each waste type is summarized in Table 4-6 of the environmental assessment. 

Clarifications were added to the environmental assessment text. 

2 The second electrorefiner is described as the High Efficiency Electrorefiner in the 

environmental assessment Section 2.3. Clarifications were added to the environmental 

assessment text in Section 2.2 and 2.3. 

3 The metal waste forms as well as the low-enriched uranium ingots for storage are 

produced in the casting furnace, as described in Section 2.3 of the environmental 

assessment. Clarifications were added to the environmental assessment text in Section 

2.3. 

4 Tables 4-4 and 4-6 and Section 4.5 of the environmental assessment summarize waste 

types, categories, interim storage locations, and final disposal locations. The waste 

information is summarized in Figure 4-2 ofthe environmental assessment. Sections 4.5 

and 2.3 were edited to improve clarity. 

5 There is no known accurate method for predicting the uranium contamination under 

actual operating conditions. However, the uranium is expected to be contaminated with 

zirconium and other trace impurities. The impurity levels and radionuclide activities 

would be determined when the materials become available. 

6 The curie content for the blankets (3400 curies) and driver (30,900 curies) assemblies 

were added to the environmental assessment Section 2.2. The curie content per volume 

and principal isotopes for the ceramic and metal waste forms have been added to the 

environmental assessment in Section 4.5. Curie content will change with time due to 

radioactive decay. For consistency, curie content was calculated for 15 months after 

reactor shutdown. The actual curie content will be smaller because the decay period of all 

the spent nuclear fuel is already greater than 15 months. 
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7 ORIGEN-II and RSAC Version 5.2 computer codes were used in accident analyses. The 

information was added to Section 4.2 of the environmental assessment. 

8 The detailed air emission calculations used the same methodology that is used to report 

the Idaho National Engineering Laboratory annual emissions. The environmental 

assessment was changed to include a reference to the Department of Energy's 199../ Idaho 

National Engineering Laboratory National Emission Standardfor Hazardous Air 

Pollutants-Radionuclides, DOE/ID-1 03 342 (94 ), June 1995. 

9 Section 6.2 of the document titled Recommendationsfor the Preparation of 

Environmental Assessments and Environmental Impact Statements refers to releases from 

normal operations. Section 6.4 deals with accident analysis. The accident analysis in the 

environmental assessment follows standard practice and conforms to the 

recommendations in Section 6.4 of the reference cited. This includes consideration of the 

ground surface and ingestion pathways for all off-site population doses. 

10,11,14 The environmental assessment analyzed three alternatives in detail and considered 

several other alternatives which were eliminated from detailed evaluation. Other options 

that were identified during the comment period have been added to Section 2.1. In 

general, the excluded alternatives had not reached a level of development that would 

allow a detailed evaluation and would require significant speculation. 

The Department of Energy commissioned an independent study to evaluate TAN and 

other Idaho National Engineering Laboratory facilities for a mission to treat remote 

handled wastes. As a result, the Department of Energy believes that the TAN facility is a 

reasonable alternative for evaluation. 

12 The definition ofhigh-level radioactive waste as employed in the environmental 

assessment comes from the Nuclear Waste Policy Act which states" (A) the highly 

radioactive material resulting from the reprocessing of spent nuclear fuel, including liquid 

waste produced directly in reprocessing and any solid material derived from such liquid 

waste that contains fission products in sufficient concentrations; and (B) other highly 

radioactive material that the Commission, consistent with existing law, determines by 
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rule requires permanent isolation." The waste forms given in Table 4-4 of the 

environmental assessment that are categorized as high-level waste will be qualified as 

such because they contain large quantities of fission products and are highly radioactive. 

These materials are therefore assumed to require permanent isolation. For the purposes 

of meeting the agreement between the State of Idaho and the Department of Energy to 

remove spent nuclear fuel from the State, these materials will be treated as spent nuclear 

fuel. 

13 The 17 metric tons of Experimental Breeder Reactor-II spent blanket elements at 

Savannah River are not included in the 25.5 metric tons cited in the table as the inventory 

at the Idaho National Engineering Laboratory. The decladded Experimental Breeder 

Reactor-11 blanket spent nuclear fuel stored at the Savannah River Site is mentioned for 

completeness. 

15 In principle, the Savaru1ah River spent nuclear fuel reprocessing plants could handle the 

Experimental Breeder Reactor-11 spent nuclear fuel. At this time, F Canyon is the only 

operating spent nuclear fuel processing facility at Savannah River and is handling only 

solutions in process and "at risk" spent nuclear fuels. If Savannah River were to process 

Experimental Breeder Reactor-11 spent nuclear fuel, the old electrolytic dissolver would 

have to be refurbished or a new chop-leach facility would have to be built to handle the 

dissolution from stainless steel cladding. The current process is used for aluminum clad 

spent nuclear fuel. Stainless steel spent nuclear fuels are more compatible with the 

process at the Idaho Chemical Processing Plant (ICPP). The ICPP option was discussed 

in Section 2.1. The F Canyon at Savannah River currently does not process highly

emiched uranium, so \vould have to be modified in order to process the driver spent 

nuclear fuel. 

16,18 In principle, it would be possible to ship the Experimental Breeder Reactor-II spent 

nuclear fuei off the Idaho National Engineering Laboratory, but would be contrary to the 

Records of Decision for the Department c!fEnergy Programmatic Spent Nuclear Fuel 

Management and Idaho National Engineering Laboratory Environmental Restoration 

and Waste Management Programs Environmental Impact Statement. However, for 

purposes of this environmental assessment and the proposed limited demonstration, an 
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alternative requiring the transportation of sufficient spent nuclear fuel to conduct a 

demonstration, the removal and decontamination of the existing electro refiner and 

associated equipment, the transportation of that equipment to another location, and the 

construction of a new hot cell is an unreasonable alternative because of a larger impact on 

geology and soil and water resources due to the required construction, extensive waste 

generated from required facility modifications and relocation of the nuclear materials 

presently stored in the facility, and offsite transportation impacts. This information was 

added to Section 2.1 of the environmental assessment. 

17 The term "global waste management" was from the National Research Council's 

evaluation of the electrometallurgical process. The National Research Council was 

referring to spent nuclear fuel management throughout the Department of Energy 

complex. 

19 The statement in Section 3.2 of the environmental assessment has been revised. 

20 The statement in Section 3.3 of the environmental assessment has been revised. 

21 The breach in argon cell accident (Design Basis Metal Fire as a Result of a Design Basis 

Earthquake) is considered the design basis accident for the facility. In the metal fire 

caused by this accident, the chopped spent nuclear fuels, solid cathode products, and 

other pyrophoric materials which are outside of defense-in-depth containers are assumed 

to burn. Since the burning material is part of the treatment operation, this accident would 

not exist for the No Action alternative. 

22 The access road and parking lot are open only to (and frequented only by) those members 

of the public on official business. As a result, the maximally exposed individual was 

assumed to be at the nearest uncontrolled location regularly frequented by members of the 

general public, which is near the intersection of the public highway and the access road to 

Argonne National Laboratory-West. 

23 The release to the environment in all but three of the design basis accidents analyzed for 

the environmental assessment is from the 61-meter stack. The beyond design basis 
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accident events and the remaining three design basis accident events include some release 

into the facility. In the stack-release events, the involved worker (individuals within Fuel 

Conditioning Facility) and the uninvolved worker (all Argonne National Laboratory 

workers not in Fuel Conditioning Facility) receive the calculated doses during the 

evacuation process (calculated at the bus staging area). Therefore, the dose to the 

involved and uninvolved workers (as shown in Table 4-1) is the same for these accidents. 

For those design basis accident accidents which involve a release into the Fuel 

Conditioning Facility (Argon Cell Cooling Fails Off, Normal Power Fails, and Air Cell 

Exhaust System Flow Reversal), an incremental dose to the involved worker is noted in 

Table 4.1. For the beyond design basis accident events it was conservatively assumed 

that all workers received a dose calculated for an involved worker. The statement quoted 

in the comment ("Because most accidents evolve slowly ... ") was in reference to the total 

time of the event, including plume travel. The environmental assessment Section 4.2.1 

has been revised to clarify this point. 

24 Before transport to the Waste Isolation Pilot Plant, transuranic waste will be packaged 

according to current Waste Isolation Pilot Plant Waste Acceptance Criteria (Waste 

Acceptance Criteria for Waste Isolation Pilot Plant- DOE/WIPP-069 Rev. 5, April 

1996). 

25 To date, there has been no official designation by the Department of Energy, the State of 

Idaho, or the United States Environmental Protection Agency that spent nuclear fuel is a 

regulated material under the Resource Conservation and Recovery Act. Should the 

regulatory status of the material change, the Department of Energy would comply with all 

applicable laws and regulations. 

26 The Draft environmental assessment should have referred to a "generator treatment plan" 

rather than a "generator treatment permit." The generator treatment plan conforms to 40 

CFR Part 268.7(a)(4) and IDAPA Section 16.01.5011. The mixed waste would be treated 

in Fuel Conditioning Facility or Hot Fuel Examination Facility. The environmental 

assessment has been corrected. 
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27 There are no criteria for packaging Greater Than Class C waste for a geologic repository. 

"Geologic repository" does not refer specifically to Yucca Mountain, but to a geologic 

repository wherever located. 

28 Argonne National Laboratory segregates alpha low-level ( <1 00 and> 10 nCi/g 

transuranic) wastes from transuranic and low-level wastes. Alpha low-level waste is 

shipped to Radioactive Waste Management Complex for storage prior to final 

disposition. This practice would not change under any alternatives analyzed in the 

environmental assessment. 

29 Waste eligible for disposal at Waste Isolation Pilot Plant will be packaged to meet Waste 

Isolation Pilot Plant waste acceptance criteria. 

30 All waste generated at Argonne National Laboratory-West is characterized, packaged, and 

shipped appropriately. Determination of whether a waste is transuranic waste will be 

made after completion of analysis by the analytical laboratory at Argonne National 

Laboratory-West. 

31 The Department of Energy is developing the strategy for Greater Than Class C 

(Department of Energy Special Case) waste. Section 4.5 describes the current 

Department of Energy activities in evaluating management options for these wastes. That 

activity is outside the scope of the proposed action or any of the alternatives. 

32 The paragraph was misplaced and the environmental assessment has been revised. 

33 Industrial and sanitary wastes are the same. The environmental assessment has been 

revised. 

34,35 These statements in the environmental assessment are accurate. 

36 The reference for the numbers in Table 4-7 is given in the environmental assessment in 

Section 4.5. Using numbers from the Draft Programmatic Waste Management 

Environmental Impact Statement would not change the conclusions. 
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37 To separate plutonium and transuranics, a different cathode (liquid cadmium) would be 

required. Such a cathode is not part of this demonstration but was being developed as 

part of the now terminated Integral Fast Reactor program. There is no change to the 

proposed demonstration project that could be made to extract pure plutonium. See 

Chapter One of this Appendix for a discussion of proliferation aspects. 
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Greg Bus 
AJJ0DDC Area Office - West 
P.O.Box~28 

Idaho Fal1a, Idaho 83403-~2& 

Subject 

Dear Mr. Bass 

&MroiJIDCDial Assessment (EA.) for the Electrometallurgical Treatment 
Research and Dc:monstratioo Project 

I attr:nded ODC IICSSioo of the public beariDp that WCI'e held It tbc Shilo laD in Idaho Felli 
on Februuy 21•. I have abo re8d tbe EA documc ailwtiw md would like to make the 
following written oommcots for tbc record. 

I N1DOI1 the r/gltolutratiol Dt'OjecJ and f1!C0WWf ¥011/o IJII'()CU(/ wiJir Ol!l1f'!1VQ/. Mer 
nviewing thte l!!OlKJ.I!dorotect and IU b!rpoct 0!'! tllf envir'on!!!ent, I aM cmrrfot1ahk wilh 
tM ~ COitc/llllioll ofMg/igib/• impclct. It ICCmii'OIIOIIIblc IIJd DCCCSIJitY to 
take this step It this time in Older to provide needed iofonnatioD prioc to making UJ'f 
decision on large ICIJe stabilization IOd ltiori&C of ...aor fue.lmd byproduca. I n:alize 
1hlt this il oa)y ODC of eevaaJ viable~ IIJd bopc bt )"'U 1R ectivcly punWng 
otbc:r aib'activc poces~eS, 10 that future cboic:ca haw tbc best optiooa to pick fiom. 

At tbe heariDg almost Ill of the opposition IOd support appeared to be eithc:r "ulti
ouclcar or pro-audear in scuaal" with ll'gUIDCida that wa"C aot tdeviDt to this specific 
EA. I felt that the modenmr IOd the Depertmeat of&cqy ~too ICCQJDIJIOdating in 
lllowiDg c.ch side to divap: ouW.de of the bcaing's scope. l"bere il a proper time IDd 
piKe fix allll'JUIDI=IIU, md I believe that the public lbould be eacourqed to voice 
appropriate ai)1DDCDtllt tbc appropilte time. 
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Responses to Document D069 

1,2,3,4 The commentor's statement concerning the demonstration is acknowledged. 

Completion ofthe demonstration will provide the Department of Energy with the data 

needed to decide whether to apply it to the remainder of Experimental Breeder Reactor-II 

spent nuclear fuel or other Department of Energy spent nuclear fuel. 

5 The Department of Energy recognizes the value of all stakeholders' comments, the 

importance of public involvement as a decision making tool, and the right of individuals, 

agencies, and groups to express their opinions as an integral part of the National 

Environmental Policy Act process. 

Comments and Responses Appendix DOE/EA-1148 



Commentor: W. Behnke Document D070 

2 

3 

Office Phona 
(803) 768-1590 

WALLACE B. BEHNKE, P.E. 
ConsuKing Engineer 

323 Glen Eagle 
Kiawah Island, SC 29455 

Hr. Greq Bass. EA Document Hanaqer 
u.s. Department of Enerqy 
Argonne Group-West 
P.O. Box 2528 
Idaho F&lls, Idaho 83403 

Dear Hr. Bass 

FAX 
(803) 788-2063 

March 9, 1996 

The following is in response to the request I received from 
Dr. Terry R. Lash, Director, Office of Nuclear Energy, Science and 
Technology for comments of the Draft Environmental Assessment for 
the Electrometallurgical Treataent Research and Demonstration 
Pl'Oject in the Fuel conditioning FacilitY at Argonne National 
Laboratory - West (the draft). 

Hy comments derive from the knowledge and experience gained 
from a life-long career in the energy field and more than 25 years 
of service on various independent review comaittees for EBR II and 
related facilities, service as a meaber of the Board of Governors 
for Ar<~onne National Laboratory from 1982 through 1990 and the 
University of Chicago Scientific and Technical Advisory Committee 
from 1991 through 1995. I am familiar with the technology which 
this project is intended to demonstrate as well as the 
environmental characteristics of the site and the environmental, 
health and safety culture at Argonne-west. My comments follow: 

1. I believe that the draft provides an accurate sum111ary 
description of the project as well as identification of 
alternatives and assessment of the environmental impacts of each. 

2. I agree with the recommendations of the National Research 
Council report entitled "An Assessment of Continued R&D into an 
Electrometallurgical Approach for Treating DOE Spent Nuclear FUel" 
and especially the desirability of pursuing this alternative 
through a meaningful demonstration. Only in this way can a 
legitimate assessment be a1ade of the relative merits of this 
process for addressing the vexinq problem of disposinq of the 
sodium saturated spent nuclear fuel in the DOE inventory. 

3. In my judQement, the electrometallurgical treatment of up 
to 100 EBR II spend fuel driver assemblies and 25 spend fuel 
blanket assemblies represents the ainiaua demonstration effort 
required to confirm the technical feasibility of this process and 
provide the throuoh-put necessary to complete the research and 
testinq of resultinq waste forms so as to provide the information 
DOE needs to determine whether to propose applyinq this technolooy 
to the remainder of the !BR II spent nuclear fuel or other such 
other sodium saturated fuels. 
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4. The draft makes a compellinq case in favor of the proposed 
demonstration over other alternatives. It is hard to conceive of 
a legitimate arqumant that could be advanced at this point to 
justify delaying this demonstration pendinq further study of 
alternatives. 

S. The draft and supporting documents make a clear case that there 
would be only a negligible impact on the environment resulting from 
conduct of this demonstration and further that the draft provides 
an adequate basis for a finding of no siqnificant impact by DOE 
upon completion of the public comment period. 

In summary, DOE has a substantial inventory of sodium saturated 
spent nuclear fuel at IN&L and Argonne-West. While this fuel is 
relatively stable and constitutes no im11ediate threat to the 
environment, these materials will deteriorate over time. In my 
view, there is an urgent need to complete the development of an 
environmentally beniqn and proliferation resistant process for 
placing these materials in a fora suitable for long-term geological 
internment. The electrometallurgical process appears to have the 
highest potential of the alternatives available for satisfying this 
requirement. Proceedinq with this demonstration will have no 
s1qn1f1cant environmental impact. Failure to proceed promptly will 
result in considerable delay cost, undermine staff morale and make 
it increasinqly difficult to retain the hiqh competence required 
to see the demonstration through to a successful conclusion. 
Argonne-West has been ready to start-up the demonstration since 
last september. For all the reasons stated in the draft, further 
unnecessary delay should be avoided. 

Document D070 

Comments and Responses Appendix DOE/EA-1148 



Commentor: W. Behnke Document D070 

Responses to Document 0070 

1 The Council on Environmental Quality's National Environmental Policy Act regulations 

( 49 CFR Parts 1500-1508) require that an environmental assessment briefly describe the 

purpose and need for the proposed action; list alternatives, including no action; and 

describe the affected environment and the environmental consequences associated with 

the proposed action and alternatives. The environmental assessment meets these 

requirements. In the environmental assessment, Section 1 describes the purpose and need 

for the proposed action; Section 2 describes the alternatives being considered; Section 3 

describes the affected environment; and Sections 4 and 5 describe the environmental 

consequences of the proposed action and alternatives. 

2,3 The commentor's statements that this demonstration is needed to make a meaningful 

determination of the capabilities of this technology are acknowledged. The proposed 

demonstration is sized to meet the objectives outlined by the National Research Council. 

4, 5 The environmental assessment analyzed three alternatives in detail and considered several 

other process alternatives which were eliminated from detailed evaluation. In general, the 

excluded alternatives had not reached a level of development that would allow a detailed 

evaluation. Evaluation of alternative processes that were identified during the public 

comment period have been added to the environmental assessment, Section 2.1. The 

potential environmental impacts that would result from implementing a conceptual 

treatment process cannot be analyzed in equal detail relative to the impacts that can be 

quantified for a process that has reached an adequate level oftechnical maturity. 

6,9 The commentor' s statement on the demonstration is acknowledged. 

7,8 The Department of Energy acknowledges that there may be many benefits of 

electrometallurgical treatment of spent nuclear fuel. However, the scope of this 

environmental assessment is the electrometallurgical treatment of 100 Experimental 

Breeder Reactor-II spent nuclear fuel assemblies and 25 blanket assemblies; other 

benefits realized through electrometallurgical treatment are beyond the scope of the 

environmental assessment. 
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Responses to Document D071 

1,2 The commentor' s statement on the demonstration is noted. This project would treat a 

portion of the Experimental Breeder Reactor-11 spent nuclear fuel inventory. It would not 

"reprocess" spent nuclear fuel, as that term is usually understood. Reprocessing typically 

recovers plutonium, whereas this technology places the plutonium in a viable waste form 

along with the fission products. The treatment of the sodium-bonded spent nuclear fuel is 

required because its reactive characteristics will likely not allow its disposal in a geologic 

repository in the present form (see Section 4.4.2 of the environmental assessment). The 

information from this project would allow the Department of Energy to make decisions 

on effective and economic methods to address its environmental problems with spent 

nuclear fuel disposal. More detailed information on reprocessing is provided in Chapter 

One of this Appendix. 

3 In accordance with 10 CFR Part 1021, the Department of Energy prepared an 

environmental assessment for the electrometallurgical treatment demonstration project to 

assist with agency planning and decision making. On the basis of the environmental 

assessment, the Department of Energy will decide whether to prepare a Finding ofNo 

Significant Impact or an environmental impact statement. 
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Comments and Responses 

LEONARD J. Kudti 
I ! 16 DEfilU SICY ROAD 

Tl.JCSON. AZ 85737·7~ 

Document D072 

PHONE 
~I HZ-51!07 
(#k) 

~0/rr/b. 
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Responses to Document 0072 

1,10,11 The commentor's statement on the proposed demonstration is noted. The 

Department of Energy acknowledges that the electrometallurgical treatment of spent 

nuclear fuel is a promising potential technology for effective fuel management. The 

proposed demonstration action would help to qualify the benefits and weaknesses of this 

technology so that future decisions can be made on the cost effectiveness and 

environmental consequences of the application of this technology to Department of 

Energy spent nuclear fuel. 

2 The Department of Energy acknowledges the commentor's statement on technical 

justification for the continuation of the program. In addition, the National Research 

Council has performed a review of the electrometallurgical process and has stated that a 

demonstration of the process with irradiated spent nuclear fuel is necessary to complete 

the evaluation. The proposed action is a vital step in developing alternatives for spent 

nuclear fuel management. 

3,4,5,6,7,8 The Department of Energy acknowledges the capabilities ofthe Fuel Conditioning 

Facility and its staff. These unique capabilities have been extensively reviewed in a Finai 

Safety Analysis Report and Operational Readiness Review. The proposed action utilizes 

these unique capabilities. 

9 The Department of Energy acknowledges the commentor's statements on characteristics 

of the electrometallurgical process and the Fuel Conditioning Facility. These features, 

which will prevent the diversion of nuclear materials, are recognized and are consistent 

with the nonproliferation policy of the United States. 
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Mr. Greg Bass, EA Document Manager 
U.S. Department of Energy 
Argonne Group-West 
P.O. 3e" ::S'::SB 
Idaho Falls, Idaho 83403 

Dear Mr. Bass: 

Document D073 

March 19, 1996 

Attached to this lener is a tabulation of our comments on the Draft Environmental Assessment 
(EA) for the Electrometallurgical Treatment and Demonstration Project in the Fuel Conditioning 
Facility at Argonne National Laboratory-West. 

We are available to discuss these comments further, should you so desire. 

Sincerely, 

/· ·. I c _, 
) . _... "7/../ (~~·~ L ... .__ :...._ 

L. ,.A.A-~·~\. _......,../ /' 

Vincent G. Aquino 

7L~at/ut. /._ 
Harold F. Gallagher:f.....,' 
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COMMENTS ON DRAFT ENVIRONMENTAL ASSESSMENT 
ELECTROMETALLURGICAL TREATMENT RESEARCH AND DEMONSTRATION 

PROJECT IN THE FUEL CONDITIONING FACILITY AT ARGONNE NATIONAL 
LABORATORY-WEST, DOEIEA-1148 JANUARY 29, 1996 

TECHNICAL COMMENTS 

I. Pg. 19, para. 2, "It is expected that electrorefining EBR-ll SNF would stabilize: the reactive 
metallic sodium ... " This aspect of the process should have been demonstrated in the laboratory 
research efforts. The whole purpose of this "demonstration" is to show, on a pilot scale, the 
effective functioning of the process. There should be no question that electrorefming stabilizes 
the sodium. 

2. Pg.24, para. I states that zirconium is combined with the stainless steel waste and • ... melted to 
form a stable metal ingot." The volume of the waste is thc:rby increased by 15%. Since stainless 
steel is itself a "stable:" alloy, it is not clear why the zirconium addition is required. Such an 
addition should be explained: how is the: alloy better, what undesirable consequences would be 
prevented, etc. 

3. Pg. 26, The first of the National Research Council's recommendations was for 
"Demonstration of batch operation of an electrorefiner and a cathode processor with a capacity of 
approximately 200 kg/day of radioactive EBR-11 spent fuel without failure for about 30 days." 
Nt:itht:r the processing of the 100 EBR-11 driver assemblies, nor the processing of25 blanket 
assemblies meet the stated requirements. 
Assuming an electrorefiner batch would take 3 days (pg 36 ofEA), a 30-day electrorefiner run 
should process 2,000kg, or 2 mt, of spent fuel. (lbe NRC recommendation, however, is for a 200 
kg/day electroretiner throughput.) The I 00 drivers and 25 blankets to be processed over 3 years 
represent about 1.6 mt of spent fuel. This does not meet the "optimistic" interpretation of the 
NRC recommendations as to quantities to be processed. Equally as important, a processing 
campaign spread over three years can hardly be considered the equivalent of one month of 
continuous batch processing in terms of stress to process equipment and probability of 
breakdowns. . 

4. Pg. 26, The second of the National Research Council's recommendations was for 
"Quantification ( for both composition and mass) of recycle, waste, and product streams that 
demonstrate projected material balance with no significant deviations." What the NRC asked for 
is commonly termed a ''process flow sheet". There is no such document included in the EA. The 
"flows beet" of Figure 2-10 provides no information on input, ourput, interstage quantities, or 
concentrations of materials. Such a "quantified" flowshc:et would render the entire process much 
more understandable. 

S. Pg. 36, The final paragraph states: "Uranium essentially free of contaminants ... " Wh11t does 
this mean? The word "essenti111ly" should be quantified as a percent purity or parts per million of 
contaminants. 
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6. Pg. 45, The penultimate sentence of the first paragraph states: "This equates to a total volume 
of about 2.3 liters (2.4 quarts) per can of ceramic waste." The value stated is the volume of a 
single waste cylinder. It is not the total of anything. This sentence, as worded, is confusing and 
can be misconstrued. 

7. Pg. 58, second para., DOE's ability to remove spent fuel from Idaho is not a technical issue, it 
is a political issue and should not be used as a "justification" for the conduct of the 
demonstration. The use of such a justification weakens the technical justifications. 

8. Pg. 68, Paragraph 3.5 refers to measured doses "only slightly higher than background levels''. 
Quantified values would be more meaningful and professional. 

9. Pg. 71, The first paragraph states there .,..ill be no impact to surface waters or groundwater. 
No mention is made of the RSWF, groundwater inleakage to storage tubes, and cathodic 
protection. 

I 0. Pg. 72, The first paragraph of 4.1.1.2 states that offsite dose~ would be "quite small". The 
value should be quantified. 

II. Pg. 75, Are the nwnbers for latent cancers correct? It would seem "logically" that non-fatal 
cancers would exceed fatal cancers. 

12. Pg. 79, The final paragraph discusses releases which do not stem from breaches in 
confinement. There may not be a "hole" in the cell, but a leak means that a confinement 
boundary bas been breached. The s:::-~~= !s ~:s!::d!~:l. ~~ i~ ~!~y!r.g t:m WQrl!:i. 

13. Pg. 83, penultimate para., The use of "more realistic exposure conditions" (less 
conservative) should be justified. It is not clear why the FSAR accident wouldn't also be the EA 
accident. 

14. Pg. 94, first para., The "negligible" increment to water usage should be quantified. 

15. Pg. II 0, second para., Is it appropriate to conclude that because there is no impact on the 
population as a whole there will be no impact on minority and low-income populations? These 
populations are more likely to have poorer housing, nutrition, and medical care than the 
population as a whole. Will that cause them to be more susceptible to adverse impacts from 
accident conditions? Furthermore, nothing has been said about the location and distribution of 
low income and minority populations. They may not be uniformly distributed throughout the 
population. 

16. Pg. 112, first para., The claim has been made that the blending down step of the process will 
result in no additional rost. This action will result in additional processing time for handling and 
transferring of the depleted uranium stock, additional materials accountability record keepLng, 
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and additional handling of the electrorefiner uraniwn product. Indeed, the entire blending down 
step, and probably the ingot casting, would not be necessary if the electrorefiner uranium product 
were stored as-is. Any additional action increases costs. One of the major thrusts of the TQM 
movement is process simplification: removed process steps save money in addition to making the 
process more efficient. Every action costs money, without exception. 

17. Pg. 113, The third paragraph states the " ... byproducts of the electrometallurgical technology 
demonstration would be unsuitable for weapons use." While this may be true of the final 
blended-down product, the statement ignores the fact that there will be weapons-suitable material 
available in process. In fact, the EA is silent on how long, and under what conditions, the 
uranium from the cathode is held prior to the blending process. 

18. Pg. 113, The comparison of facility sizes of reprocessing plants is inappropriate. There is 
an implication that "reprocessing" is somehow connected with facility square meters of 11oor 
space. Such material does not belong in this EA. 

19. Pg 113, The final paragraph states: "No separated plutonium or highly enriched uranium 
byproducts would be produced in the process." This is not true. The electrorefiner does in fact 
produce just such material "in the process". It may not exist at the end of the process, but it most 
certainly exists within the process. 

20. Pg. 115, final para. ff., Remote maintenance and repair of equipment should generate "little 
or no waste" according to the EA. This statement implies a lack of understanding of 
maintenance processes. Any maintenance or repair will result in waste, whether it be soiled 
wipes, empty lubricant containers, failed parts, left-over materials, or discarded tools. In-cell 
maintenance is no exception. Since much in-cell maintenance is via modular replacements, there 
may be substantial amounts of waste, depending upon what has been replaced. 

21. Pg. 122, first paragraph, This paragraph makes reference to testing the electrorefiner under 
"near-prototypic conditions". Exactly what docs this mean? If this is a "demonstration" project, 
one would expect that the process would replicate actual operating conditions and environment. 
That is the function of the pilot stage in the normal evolution of processes. Words such as 
"near-prototypic" invite all manner of speculation as to how the demonstration differs from the 
"real world" of full scale electrorefiner operations. They can also lead to challenges of the 
validity of the proposed demonstration. 

22. Pg. 122, second para., The No-Action Alternative has been converted into a sort of "deduct 
option" for the Proposed Action. The No-Action case should be the baseline (current condition) 
against which the Proposed Action is compared and evaluated. The EA presupposes that the 
Proposed Action will occur and the other "alternatives", including No Action are briefly 
considered and dismissed. The continued usc of the "Governor's Agreement" as a justification 
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for theProposed Action accomplishes nothing so much as a diminuition of the technical 
justifications for the Proposed Action set forth in the EA It also offers the opponents of 
electrorefining another avenue of attack .. 

23. Pg. 131, The statement that "no outside agencies or individuals have been consulted during 
the preparation of this EA" is rather curious. Besides bespeaking an attitude bordering on 
arrogant, it also raises the question as to the commitment to producing the best EA possible. The 
number of EA's produced by Argonne West is not too large, and experience in that area is 
limited. Outside help may have been very productive. 

EDITOR]AI COMMENTS 

I. Pg. 15, first para., Delete the words "are used" in the second sentence. 

2. Pg 19, first para. The final sentence should be divided in two with a period after" 1994". 

J. Pg. 29, final para .• The sentence "The spent fuel assemblies to be treated would come directly 
from EBR-11 in order to reduce worker radiation exposures due to cask handling operations." can 
be misconstrued that cask handling operations will be eliminated. There should be a clear 
statement that cask handl:ing will be reduced which will result in reduced worker exposures. 

4. Pg. 45, second para., The sentence "The Waste Acceptance System Requirements Document 
(W A-SRD), DOEIR W -03 51 P. specifications define the physical characteristics and consistency 
of a wa.<;te form." seems to be garbled. The referred to document, or documents, do not appear in 
the list of references. 

5. Pg. 57, second para., References to U.S. Highways 33 and 28 are erroneous. Both are Idaho 
State Highways. 

6. Pg. 75, final para, "lNEL Fire Rescue/Station" should be "INEL Fire/Rescue Station" 

7. Pg 93, final para .. In the first sentence the verb is "are" and not "is". 

8. Pg 97, second para., "ro 19% by volume" should be "or 19"/o .. .". Was a spell check run on 
this document? 

9. Pg 109, second pam., 'Ilu: collection of 44 words beginning with "Census tracts within the 
zone ... " does not contain a verb. 

Comments and Responses Appendix DOE/EA-1148 



Commentor: V. Aquino & H. Gallagher 

-5-

10. Pg 109, final para., A population count down to the last person (172,366) is hardly 

"approximate". 

Submitted by: 

./! . ....-<. ~-7--u. 
VinJent G. Aquino 

Document D073 
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Responses to Document D073 

There is no question that the sodium introduced into the electrorefiner salt will be reacted 

and stabilized. One purpose of this project is to demonstrate that the spent nuclear fuel 

saturated with sodium would be completely dissolved in the salt. 

2 The reasons for the addition of zirconium are addressed in Section 2.2 of the 

environmental assessment. The volume of metal waste form is so small (only 0.1 cubic 

meter for the entire demonstration) that a 15% increase in volume of the waste form is 

insignificant if superior technical attributes can be attained. The selection of 15 

weight-percent zirconium was based on several technical considerations, including a 

eutectic temperature of the stainless-steel/zirconium alloy that is 200 oc lower than the 

melting temperature of pure stainless steel, thereby greatly relaxing the design 

requirements for the equipment. Eutectic is related to the lowest solidification 

temperature for any mixture of specified constituents. 

:; As stated in Section 2.2 of the environmental assessment, the National Research 

Council's recommendation was based on the assumption that all the Experimental 

Breeder Reactor-II spent nuclear fuel would be treated. The proposed demonstration does 

not conform exactly to the National Research Council recommendation. The Fuel 

Conditioning Facility is not a production facility and could not approach the continuous 

throughput assumed by the National Research Council recommendation. The proposed 

demonstration, however. is sufficient to demonstrate technical feasibility of a nearly 

200 kilogram/day capacity for the electrorefiner for a single batch. 

4 Detailed flowsheets are produced for internal technical planning purposes. These have 

been summarized for the environmental assessment, a document that is meant to be 

understood by the general public. A simplified, top-level, quantified flowsheet is 

presented in Figure 4-2 of the environmental assessment. However. the National 

Research Council recommendation quoted in the comment actually refers to 

quantification by measurements to be taken during the demonstration, rather than 

projections developed for a flowsheet. 
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5 As stated in the title of the environmental assessment, the proposed action includes 

research as well as a demonstration. There is no known accurate method for predicting 

the uranium contamination under actual operating conditions. The impurity levels will be 

measured as a part of the research program. 

6 The word "total" has been removed from the environmental assessment discussion of 

waste form production in Section 2.3. 

7 The Department of Energy had committed to remove spent nuclear fuel from the State of 

Idaho by the year 2035. The Department is exploring technologies, such as 

electrometallurgical treatment, to assist it in managing its spent nuclear fuel and making 

spent nuclear fuel ready for disposal in a geologic repository. 

8 The annual doses measured ranged from 87% to 176% of the background measurement, 

which is 6.3 x 10 -z rem. The higher doses are caused by radioactive materials stored next 

to the monitoring device. This clarification has been added to the environmental 

assessment. 

9 The Radioactive Scrap and Waste Facility, including cathodic protection, is described in 

Section 2.2 ofthe environmental assessment. No intrusion of water would be expected 

under any credible scenario during the three-year period described for the proposed 

action. The environmental consequences of the proposed demonstration and alternatives 

are discussed in Section 5.0 ofthe environmental assessment. 

10 The sentence cited is a summary/introduction statement for Section 4.1.1.2. The value for 

offsite releases is given in the third paragraph of this section. 

11 The values cited for the probabilities of cancer effects are correct. Standard, accepted 

coefficients are used for the expected effect per unit of radiation dose. The coefficients 

used in the environmental assessment are the same as those used in the Department of 

Energy Programmatic Spent Nuclear Fuel Management and Idaho National Engineering 

Laboratory Environmental Restoration and Waste Management Programs Environmental 

Impact Statement (DOE/EIS-0203-F). 
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12 The discussion cited in Section 4.2.1 focuses on failures in facility systems that regulate 

pressure of the atmosphere in the process (argon) cell, and consequently result in a release 

(venting) of cell argon, including part of the fission gases that have accumulated in the 

argon cell atmosphere. The paragraph clarifies the point that "These accidents do not 

result in breach of the process cell confinement.'' 

13 Beyond design basis accidents, while analyzed for purposes of environmental assessment, 

are not required to be analyzed in a Final Safety Analysis Report. The other accidents in 

the environmental assessment correspond to the accidents analyzed in the Final Safety 

Analysis Report. However, assumptions for meteorological conditions differ for these 

two documents. In the case of a Final Safety Analysis Report, the maximally 

conservative meteorological conditions are chosen in order to consider the 

appropriateness of facility siting. In the case of aN ational Environmental Policy Act 

document, average conditions are chosen in order to estimate the probable consequences 

of an event. 

14 The term "negligible" is used as a summary statement on page 94, first paragraph, and is 

appropriate to be used for incremental water usage. 

15 In this case, because there would be little or no impact to the general population, there 

would be no "disproportionately high or adverse" impact to minority and low-income 

populations. Section 4.6 discusses the location and distribution of low-income and 

minority populations within the 50 mile radius of the Argonne National Laboratory-West 

site. 

16 Special nuclear materials are categorized for security according to a number of physical 

and chemical characteristics. Some materials are more expensive to manage. If the 

uranium were left as relatively pure highly-enriched uranium, security upgrades costing 

on the order of half a million do liars would be required for the Fuel Conditioning Facility 

Annual costs for increased security personnel would be on the order of several hundred 

thousand dollars. By comparison, the blended-down uranium falls into one of the lowest 

special materials categories. There is comparatively little cost to manage this material. 

No additional handling of the electrorefiner cathode product is required. The cathode 
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processing step is necessary to remove the electrorefiner salts from the uranium metal. 

The casting step is needed to produce representative samples. Since these steps would be 

required for the process, the addition of the blending operation would not complicate the 

process, except for loading the materials in the crucible. The cost of scheduling 

operations to accommodate the depleted uranium addition would be negligible. The 

environmental assessment has been modified to clarify this point. 

17 Uranium in-process during treatment of the Experimental Breeder Reactor-Il driver spent 

nuclear fuel will have an average enrichment of approximately 65%. This is classified as 

highly-enriched uranium. The uranium would be maintained under secure conditions at 

all times. The uranium by-product will be less than 20% enriched. This is classified as 

low-enriched uranium. At no point is the uranium "weapons-grade." Additional 

information relevant to nonproliferation is found in Chapter One of this Appendix. 

18 The comparison of the proposed demonstration with "reprocessing" facilities within the 

Department of Energy's historical experience is appropriate to explain the meaning and 

intent of the Department of Energy's National Environmental Policy Act regulations 

thought to be applicable to the proposed demonstration. See Chapter One for further 

explanation. The intent of the statement in the environmental assessment is to compare 

the size of a production facility with a research and development facility. 

19 Materials "in-process" are not considered by-products. 

20 Remote maintenance and repair of equipment would be carried out in a contaminated 

environment. The discarding of an equipment part adds insignificantly to the volume of 

waste generated from the normal operation of a nuclear facility. The wastes from these 

operations have been included in the operational waste that are detailed in Section 4.3.9. 

The referenced sentence in the environmental assessment has been revised to clarify this 

point. 

21 The existing Fuel Conditioning Facility electrometallurgical treatment equipment design 

does not reflect progress in the technology during the past six years. Neither the facility 

nor the equipment are designed for integrated operations, so the Fuel Conditioning 
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Facility is not a true "pilot plant." The proposed action is a research and demonstration 

project, as indicated by the title ofthe environmental assessment. The demonstration 

would be a feasibility demonstration. Prototypic conditions would include the use of real 

spent nuclear fuel, batch size, remote operation and maintenance, inert cell environment. 

nuclear materials accounting, and the accumulation of a significant quantity of the full 

spectrum of impurities in the process fluids ofthe electroretiner. Aprototypic conditions 

would include throughput, process step linkage, extensive measurements for process 

control and optimization, and various facility features such as layout and impurity levels 

in the argon atmosphere. 

22 The "current condition" is the storage of spent nuclear fuel in the Radioactive Scrap and 

Waste Facility and the Hot Fuel Examination Facility and the operation of the Fuel 

Conditioning Facility as a multipurpose hot cell in support of Department of Energy 

programs. That is the basis of the No Action alternative. Clarifying language has been 

added to the environmental assessment. As shown in the environmental assessment, the 

proposed demonstration and three reasonable alternatives are analyzed in detail. No 

specific action is presupposed. 

23 "Outside agencies" is a reference to Federal or state agencies other than the Department 

of Energy and its contractors. Several different organizations within the Department 

contributed to production and review of the environmental assessment. Further, the 

public comment process has resulted in significant input for the purpose of preparing a 

final environmental assessment. 

24,25,26,27,28,29,30,31,32,33 The environmental assessment has been revised as 

appropriate to reflect editorial comments as described below: 

• Original Comment: D-073/C-24 (Pg. 15, first para., Delete the words "are used" in the 

second sentence.) 

• Original Comment: D-073/C-25 (Pg. 19, first para. The final sentence should be divided 

in two with a period after "1994") 

• Original Comment: D-073/C-26 (Pg. 29, final para., The sentence "The spent nuclear 

fuel assemblies to be treated would come directly from Experimental Breeder Reactor-Il 
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in order to reduce worker radiation exposures due to cask handling operations." can be 

misconstrued that cask handling operations will be eliminated. There should be a clear 

statement that cask handling will be reduced which will result in reduced worker 

exposures.) A clarification sentence was added explaining that direct transfer from 

Experimental Breeder Reactor-II involves one cask transfer operation, whereas transfer 

from other facilities requires two or more cask transfer operations. 

• Original Comment: D-073/C-27 (Pg. 45, second para., The sentence "The Waste 

Acceptance System Requirements Document (WA-SRD), DOE/RW-0351P, 

specifications define the physical characteristics and consistency of a waste form." seems 

to be garbled. The referred to document, or documents, do not appear in the list of 

references.) 

• Original Comment: D-073/C-28 (Pg. 57, second para., References to United States 

Highways 33 and 28 are erroneous. Both are Idaho State Highways.) 

• Original Comment: D-073/C-29 (Pg. 75, final para., "Idaho National Engineering 

Laboratory Fire Rescue/Station" should be "Idaho National Engineering Laboratory 

Fire/Rescue Station") 

• Original Comment: D-073/C-30 (Pg. 93, final para., In the first sentence the verb is "are" 

and not "is".) 

• Original Comment: D-073/C-31 (Pg. 97, second para., "ro 19 percent by volume" should 

be "or 19 percent...... Was a spell check run on this document?) Yes, a spell check was 

run, but errors do occur. 

• Original Comment: D-073/C-32 (Pg. 109, second para., The collection of 44 words 

beginning with "Census tracts within the zone ... " does not contain a verb.) 

• Original Comment: D-073/C-33 (Pg. 109, final para., A population count down to the 

last person (172,366) is hardly "approximate".) The paragraph has been changed to read 

"approximately 172,000." 
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Dr. W. P. Poenitz 
1368 Gale Mt. Rd. 
Pocatello, Id. 83204 

Mr. Greg Bass 

Pocatello, March 1.5 th., 1996 

EA Document Manqer 
U.S-DrputrumtmlEn~~~--------------------------------·--------
Argoone Group-West 
P.O. Box 2.528 
Idaho Falls, Id. S3403 

Dear Sir, 

with interest I noted the Dr.lft Environmeutal A~t oo the Electrometallurglc.al 
Treatment Research and Demoostratioa Project in the Fuel Conditioning Facility at 
Argonne Natiollal Laboratory· West, DOE Document DOE,EA- 1148 from January 29, 
1996. I am a retired Senior Physicist. living in PocateUo, Idaho, and would like to 
comment oo this doc::wnent. 

[ appreciate that the opportunity exists to ~ch the trutment or the liquid metal 
n:actor fuel present In the country at this time. The altemati'e of taking no action is not 
viable in 'iew or tbe aenement between the Department or Energy and the State or 
Idaho that aU spent nuclear fud Is to be remond from the state by the year 203.5. Delay 
or actioo, in my oplnioo, would grutly increase costs for several reasons. The Interim 
storqe (and guarding) of the DOE spent nuclear fud is not cost free. The 
knowledgeable persooaJ capable of dndopioe appr-opriate t~UDDent techniques cannot 
be expected to be available In 30 to 40 years from oow and such expertise would ha'e to 
be rebuilt at sub!<tantiaJ costs. To take no acdoo would be burdening future generations 
with the Pf"oblem, an issue much In the public debate at the present time. 

Cooducting the research and demonstration as Pf"oposed is certainly preferable 
compared to treating a lesser number of fuel assemblies. More experience wUI be gained 
and statistically IDOI"1! meaningful data obtained. Cooducting the research and 
demoostratioo at an altematln facility appean not sensible as transportatioo of fuel 
would be iavolved and addltloaal costs would result from the preparation of such 
facility. Another treatment ~lou made by antinuclear groups would convert the 
uranium metal to its oxide using steam after remonl or the bonding sodium. This 
suggestion b dangerous a5 Its adaptatloo would r-esUlt In fire and reaction, possibly of an 
explosive nature, between the 500ium Inside <lf ca,lties in the fuel. 

Denaturing tbe er!riched UnillliWD to below 20'l' WU belps to re:sotvrs the prollreratioo 
danger. It Dot only complies with the DOE dd"mitica for low enriched Uranium (i. e., 
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non-weapons grade material) but also agrees with the International Atomic Energy 
Agency (IAEA) dermition or such material. Antinuclear groups sometimes make dark 
hints at criticality tables, implying that weapons could be built with such material. Sure 
- reactors built in Canada prove that nuclear systems can be operated with much less 
enric:hmellt. However, a nuclear weapon requires other parameters to be met besides 
achieving criticaUty. I believe one am rely oo the experts at DOE and the IAEA to 
define non-weapons .:rade enrichmeot material of Uranium. The treatment of the 
transuraoium isotopes mixed together 'with the blgbly radioactive ~on products to 
form a selrprotective material should further reduce proliferation rears. If I would be 
worried about proliferation, I would rather worry about the tons of military Plutonium 
whicb Is rather pure and or low radioactivity levels. 

The risks associated with the proposed action appear to me to be minimal. This Is 
specifiCally the case as the estimates are based on very conservative assumptions. For 
example, ~tin!: the increased risk or cancer for a maximally exposed individual 
living in that loc3tioo for 7l years exceeds the possible time span based oo the 
agreement between DOE and the State of Idaho. The assumption oC a cooldown time of 
one year Is already exceeded by the shutdown of EBR.-ll. The estimation of the 
increased risk or cancer caused by the crash or a large commercial jet would have to be 
considered ·together with the UkeJihood for such event. After all, a commerclal jet Is not 
a iaser guided missile. 

In summery, I support the proposed action. 

Sincerely, 

~·~~ 
Wolfgang P. P= 

Comments and Responses Appendix DOE/EA-1148 



Commentor: W. Poenitz Document D074 

Responses to Document D074 

The commentor's statement on the demonstration is acknowledged. Under the terms of 

the settlement agreement, the Department of Energy is legally obligated to remove spent 

nuclear fuel (including Experimental Breeder Reactor-11 spent nuclear fuel) from the State 

ofldaho by the year 2035. Electrometallurgical treatment is a promising technology for 

treating Experimental Breeder Reactor-II spent nuclear fuel and blanket assemblies. If 

the demonstration were successful, application of the technology could help the 

Department of Energy to meet this obligation with the State of Idaho. 

2 Funding ultimately provided for Department of Energy projects is determined by 

Congress and the President through processes that are outside the scope of this 

environmental assessment. However, the Department has supported funding for this 

project because it believes the technology is a promising one for dealing with some of the 

Department's spent fuel problems. 

3 The Department of Energy recognizes the importance of a strong scientific, technical, and 

operational infrastructure in conducting research involving promising new technologic~ 

4 The proposed demonstration would provide sufficient data to address questions raised by 

the National Research Council. Treatment of a smaller number of subassemblies may not 

provide sufficient data. 

5 The proposed process nf treating the spent nuclear fuel with hot, water-saturated carbon 

dioxide would have the followmg technical problems and would require extensive 

development before implementation. Because of the high radiation level of the spent 

nuclear fuel, any processing would have to be carried out in a shielded inert atmosphere 

cell, not in a simple reaction chamber as described. Based on extensive experience with 

reacting sodium to form sodium carbonate, these reactions would have to be controlled 

very closely. History has shown that the potential for accidents involving reacting 

sodium is very high. Exposure of the hot uranium fuel to oxygen and water vapor is 

similar to metal fire accident conditions described in the environmental assessment 

(Section 4.2). Also, the use of water for treatment of highly-enriched spent nuclear fuel 
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would require stringent criticality hazards control measures because aqueous processes 

have lower fissile material limits than metallic processes. The products from the 

proposed process may include pyrophoric uranium hydride in addition to the compounds 

cited in the comment. Additional process steps would, therefore, be required to stabilize 

the pyrophoric nature of the product. 

6 The Department of Energy's low-enriched uranium definition (i.e., non-weapons grade) 

agrees with the International Atomic Energy Agency definition. The proposed 

demonstration project does not separate plutonium. Moreover, the technology employed 

is not capable of separating plutonium. It is consistent with the nonproliferation policy of 

the United States, which does not encourage the civil use of plutonium. Accordingly, the 

United States does not engage in plutonium reprocessing. Further, by removing and then 

blending down the highly-enriched uranium, the project supports the goal of the United 

States to seek to eliminate where possible the accumulation of stockpiles of highly

enriched uranium or plutonium. As a result, the proposed demonstration project is 

consistent with the nonproliferation policy of the United States. An additional response 

to comments regarding nonproliferation concerns is provided in Chapter One of this 

Appendix. 

7 The Department of Energy agrees that the environmental assessment used conservative 

assumptions for the location and duration of the maximally exposed individual, the cool

down time of one year, and a large commercial jet crash in the facility. These 

assumptions allow a conservative estimate of potential impacts without taking credit for 

probability of events. 
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..-------------------- ------·----------------, 

G. Ross Da • ~II. 339 East 49th South, ldat. ·ails, Idaho 83404 

Harch 19, 1996 

Hr. W. Gregory Bass, EA Document Hanager 
Argonne Area Office - West 
PO Box 2528 
Idaho Falls, ID 33403-2528 

Dear Hr. Bass: 

This letter is in reference to the DRAFT EN~'IRONMENTAL 
ASSESSMENT FOR THE ELECTROMETALLUGICAL TREATMENT RESEARCH & 
DEVELOPMENT PROJECT. 

Whether we like it or not, nuclear power will expand world-wide 
well into the next century. To ensure that proper advancements 
and enhancements are achieved here and abroad, America must 
retain its technological leadership. No laboratory in the world 
has a better claim to superior nuclear technology than Argonne 
National Laboratory. 

The Electrometallurgical Project is an exciting advancement on 
the treatment of spent nuclear fuel. To dis~ontinue the 
research would not be in the best interests of America or the 
world. 

The environment would not be damaged by continued research, and 
the project promtses to improve the spent nuclear fuel scenario. 
As a retired engineer who never worked for Argonne National 
Laboratory, I recommend that the project be fully funded and 
fully supported by all applicable agencies. 

Sincerely, 

,1~?/~ ..... ~ 
G. Ross Darnell 
[200) 529-36~;, Ot 456-2729 
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Responses to Document D075 

1 The commentor's statement on this demonstration is acknowledged. 

2 The Department of Energy recognizes the need to continue research in the area of spent 

nuclear fuel treatment technology. Although the general topic of technology development 

is not within the scope of this environmental assessment, the Department of Energy 

emphasizes ongoing programs for technology development, especially to solve national 

problems, such as the treatment of spent nuclear fuel. The demonstration of the 

electrometallurgical technology could be a crucial step in solving some of the difficult 

problems of spent nuclear fuel management. 

3 The environmental assessment analyzed three alternatives in detail and considered several 

other process alternatives which were eliminated from detailed evaluation. In general, the 

excluded alternatives had not reached a level of development that would allow a detailed 

evaluation. Evaluation of alternative processes that were identified in the public 

comment period have been added to the environmental assessment, Section 2. 1. The 

potential environmental impacts that would result from implementing a conceptual 

treatment process cannot be analyzed in equal detail relative to the impacts that can be 

quantified for a process that has reached an adequate level of technical maturity. As 

described in the envir_onmental assessment, the impacts of the proposed action and the 

alternatives, including the limited treatment alternative, were found to be small. 

4 The proposed action includes research on a new application of an established technology, 

development of operating data for test equipment, and a limited application 

demonstration. As summarized in the National Research Council's report on this 

technology, without this demonstration and the data to be gained from it, there can be no 

meaningful analysis of the technology's use or application. The Department of Energy 

will review the data and decide whether to propose future applications of the technology. 

That decision will be made in accordance with all applicable laws and regulations, and 

will include appropriate National Environmental Policy Act analysis. 
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5 Funding ultimately provided for Department of Energy projects is determined by 

Congress and the President through processes that are outside the scope of this 

environmental assessment. However, the Department has supported funding for this 

project because it believes the technology is a promising one for dealing with some of the 

Department's spent fuel problems. 
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Mr. Greg Bass. EA Doc. Mgr. 
U.S. Department of Energy 
Argonne Group-West 
P.O. Box 2528 
Idaho Falls. ID 83403 

14469 N. 55th E. 
Idaho Fa LIs. ID 83401 
March 20. 1996 

Dear Sir: 
re: EA Electrometallurgical Treatment&. Demo Project 

Hy evaluation of the DEA is that it is a reasonable and necessary part of the 
total systems solution to our national Spent Nuclea1· Fuel (SNFl problem. 
Altho sodium-bonded EBR-II SNF is a special and somewhat limited part of the 
overall SNF problem. sound engineering approach justifies this project. It 
~auld use equipment, personnel. and mdterial similar to that used on the IFR 
project and thus would be the most cost-effective use of shrinking federal 
funds to solve a problem that has been building up for 50 years without the 
federal government addreseing the need to really solve the SNF problem. The 
most important aspect of this project would be its potential use for handling 
other SNF in the DOE's total inventory, and even th~ world's. 

The relatively small number ot steps and size equipment necessary plus 
keeping end products all in solid form is a definite advantage over aqueous 
processing in my view. I see no justification tor burying HEU Cor even Pu lf 
a reactor such as IFR was available). To merely cor.vert SNF to a form sult
able tor permanent storage is illogical. irmnoral. and a symptom of the worst 
ot our modern day throw-away culture. Thus the recc-very of HEV (still 65%) 
from EBR-II SNF plus blending down to LEU with existing U-238 to meet the 
non-proliferation policy ot the White House is reascnable. However. the 
White House's non-proliferation so-called Fact Sheet (for the public) is 
really a policy statement sheet that contains some facts but mostly opinlon
driven administration policy statements. It is inccnsistent in stopping Pu 
reprocessing in the U.S. while supporting it in Western Europe and Japan: 
also seeking to eliminate accumulation of HEV or Pu. yet stopping further 
development of newer, safer nuclear power reactors such as !FR. which would 
reduce the available stockpiles and the amount of radioactive byproducts to 
go to a final repository. 

The Proposed Action has an advantage over the Equipment Performance Verifica
tion Alternative in giving much more usable information for only 1/2 year 
additional errort. The No-Action Alternative indicates failure to solve ~ny 
problem by burying one's head in the sand, originally a major criticism by 
environmentalists. yet sustained now by some of their fringe groups. Critics 
ot the EA should specify what should be included to meet any requirements of 
an EA or EIS. or submit a positive. constructive alternative. Prof. Wert was 
the only person to submit the latter. I would agree with one other critic 
th~t im~ortant reference material ought to be available to the gener~l public 
Cwh1ch I also could not find even in the DOE reading room 1n Idaho Falls). 

Respectfully submitted. 

. (1 ' 
.{ c:,;'-1: <( tt y<L.-

Lowe II A. Jot{e} 
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Responses to Document 0076 

1 ,2,4 The commentor' s statement on this demonstration is acknowledged. The Department of 

Energy recognizes the potential value of the electrometallurgical treatment process. The 

proposed action includes research on a new application of an established technology, 

development of operating data for test equipment, and a limited application 

demonstration. As summarized in the National Research Council's report on this 

technology, without this demonstration and the data to be gained from it, there can be no 

meaningful analysis of the technology's use or application. The Department of Energy 

will review the data and decide whether to propose future applications of the technology. 

That decision will be made in accordance with all applicable laws and regulations and 

will include appropriate National Environmental Policy Act analysis. 

3 Although the general topic oftechnology development is not within the scope of this 

environmental assessment, the Department of Energy emphasizes ongoing programs for 

technology development, especially to solve national problems, such as the treatment of 

spent nuclear fuel. The demonstration of the electrometallurgical technology could be a 

crucial step in solving some of the difficult problems of spent nuclear fuel management. 

5 The Department of Energy is appreciative for the opinions expressed by the members of 

the public and other stakeholders during the National Environmental Policy Act process. 

However, the final disposition of the uranium is beyond the scope ofthe environmental 

assessment. 

6 The proposed demonstration project does not separate plutonium. Moreover, the 

technology employed is not capable of separating plutonium. It is consistent with the 

nonproliferation policy of the United States, which does not encourage the civil use of 

plutonium. Accordingly, the United States does not engage in plutonium reprocessing. 

Further, by removing and then blending down the highly-enriched uranium, the project 

supports the goal of the United States to seek to eliminate where possible the 

accumulation of stockpiles of highly-enriched uranium or plutonium. As a result, the 

proposed demonstration project is consistent with the nonproliferation policy of the 
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United States. An additional response to comments regarding nonproliferation concerns 

is provided in Chapter One ofthis Appendix. 

7 The Department of Energy is appreciative of the opinions expressed by the members of 

the public and other stakeholders during this National Environmental Policy Act process. 

However, it is beyond the scope of this environmental assessment to address issues that 

are not directly related to the research and demonstration project described in the 

environmental assessment. The White House's nonproliferation fact sheet and its basis 

are beyond the scope of this environmental assessment. 

8 The environmental assessment has analyzed the impacts of the proposed action and the 

alternatives, and found that the impacts were very small. Since the proposed 

demonstration will provide sufficient information for decision making while the 

Equipment Performance alternative may not, the former has been identified as the 

preferred alternative. 

9 The Department of Energy does recognize the necessity to develop new spent nuclear fuel 

treatment technology and has prepared this environmental assessment to help meet this 

need. 

10 The Department of Energy recognizes the value of all stakeholders' comments, the 

importance of public involvement as a decision making tool, and the right of individuals, 

agencies, and groups to express their opinions as an integral part of the National 

Environmental Policy Act process. 

11 Complete sets of the references cited in the environmental assessment were placed in 

Department of Energy Public Reading Rooms by April 8, 1996; transcripts of public 

meetings are available by request. More detailed information on this issued is provided in 

Chapter One ofthis Appendix. 
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Responses to Document D077 

1 The commentor's statement on the demonstration is acknowledged. The Department of 

Energy completed an extensive Operational Readiness Review which established the 

readiness of the facility to accept the demonstration and to operate within defined safety 

and environmental constraints. 

2 As described in the environmental assessment, the impacts of the proposed action and the 

alternatives, including the alternative of conducting the electrometallurgical treatment 

demonstration project at the Test Area North, were found to be small. The Department of 

Energy commissioned an independent study to evaluate Test Area North and other Idaho 

National Engineering Laboratory facilities for a similar mission. The Department of 

Energy considers that the Test Area North facility is a reasonable alternative for 

evaluation. 

3,4 The Department of Energy is committed to providing timely solutions to the management 

of spent nuclear fuel. Successful completion of this demonstration will provide options 

for dealing with the balance of Experimental Breeder Reactor-II spent nuclear fuel as wel: 

as other types of spent nuclear fuel in the Department of Energy inventory. 
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OCAW 
March 21, 1996 

Document D078 

................ ""'-
CitlzenMip-~11 .. ~-· 2722 Mem ... DIM, Suite 2150 
Flllrfu, VA 22031 
T...,._: 703-87&-1300 
F-'mile: 7'03-87&-a852 
Tal Frw: 100-432~ 

Mr. Greg Bass, EA Document Manager 
U.S. Department ofEnergy 
Argonne Group-West 
P. 0. Box 2528 
Idaho Falls, ID 83403 

Dear Mr. Bass: 

Thank you for the opportunity to review the Environmental Assessment for the 
Electromelal/urgical Treatment Research and Demonstration Project in the Fuel 
Conditioning Facility at Argonne National Laboratory-West. Because of the large 
number of workers OCA W represents at the Idaho National Engineering Laboratory, we 
have an interest in the safety and the quality of jobs associated with projects proposed for 
the site. This proposed project seems to pass muster on all counts. 

It is clear from the analysis presented in the assessment that the environmental 
effects of the project wiU be insignificant in short term, and beneficial in the longer term. It 
is particularly impressive that the amount of waste will be cut in half by treating the spent 
fuel rather than simply packaging it. A great deal of attention seems to have been paid to 
upgrading the facility to assure the safety of the workers. The proposed action should 
actually reduce the overall risk. a feature that I hope to see in more ofDOE's projects. 

I am pleased that some OCA W members will have the opportunity to participate in 
this advanced technology project. Without a doubt, it is important to getting the spent 
nuclear fuel out of Idaho. If the demonstration is successful, broader application of the 
technology may lead to more high-quality jobs, at least in Idaho, and possibly elsewhere. 
This project should be a winner for the Department. It has OCAW's endorsement. DOE 
should proceed expeditiously to get the fuel treatment started and demonstrate the 
Department's commitment to technology advancement and to Idaho. 

NWH:cdf 

·~· 

Comments and Responses 

~~· 
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Citizenship-Legislative Department 
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Responses to Document D078 

1 ,2 The commentor' s statements on the demonstration are acknowledged. 

3 Although the volume reduction has a relatively small beneficial impact for the proposed 

demonstration, it is one feature that could make the electrometallurgical technique an 

attractive technology to develop for potential broader application. 

4 Under the terms of the settlement agreement, the Department of Energy is legally 

obligated to remove spent nuclear fuel (including Experimental Breeder Reactor-II spent 

nuclear fuel) from the State ofldaho by the year 2035. Electrometallurgical treatment is a 

promising technology for treating Experimental Breeder Reactor-II spent nuclear fuel and 

blanket assemblies. Application of the technology could help the Department of Energy 

to meet this obligation. 

5 The primary purpose of an environmental assessment is to give the decision maker a 

complete picture of the potential environmental consequences ofthe proposed action and 

alternatives; in this context, the issue of whether the electrometallurgical treatment 

demonstration project is good or not good for the State of Idaho is beyond the scope of 

this environmental assessment. However, the project could demonstrate key technology 

for the treatment of spent nuclear fuel, a national problem, and would help the 

Department of Energy meet its obligations under the settlement agreement with the State 

of Idaho. In addition, the environmental assessment shows that the proposed action and 

alternatives would have minimal environmental impacts and would be conducted in 

compliance with all applicable Federal and state regulations. 

6 The Department of Energy actively seeks and considers public comments and considers 

the views of stakeholders in making decisions. 
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Mr. W. Greg Bass 
EA Document Coordinator 
U.S. Dcpa.rtrncnt of Energy 
Argonne National Laboratory· West 
P.O. Box 2568 
Idaho Falls, Idaho 83403 

Dear Mr. Bass: 

Subject: Comments on FCF Environmental Assessment 

298 Call Avenue 
Idaho Falls, Idaho 83402 

March 22, 1996 

Although I made an oral statement at the bearing in Idaho Falls on February 21, I would like to 
expand upon those comments in the light of other comments made at the bearing and in light of further 
research I have done since the hc:aring. 

First, I would like to reiterate the point that the treatment of sodium-containing fuel is necessary 
before the fuel can be placed in a permanent geological repository. Any metallic sodium rcrnaining in the 
fuel when placed in the geological repository could react with ground water, generating hydrogen gas and 
pressure within the fuel containers. The treatment proposed at the FCF is one way to fully remove that 
sodium. 

A demand was voiced at the hearing that an Environmental Impact Statement be prepared rather 
that the Environmental Assessment. It should be pointed out that the FCF is an existing facility which has 
operated in the past and which is now being readied for a sligbdy different mission. As such, this use of the 
FCF is noc a major fcdc:nll action requiring a full EIS. I might add, that I have personally participated in 
the prcparUion of required environmental documentation for an entirely new facility for fusioo research at 
the Princc:ton Plasma Physics Laboratory. The required documentation for that facility, which was to cost 
over $500 million, usc radioactive tritium and produce radioactive neutron activation products in a 
populated area, was an EA. Surely the restart of an existing facility, at less cost and in a sparsely· 
populated area should require no more. 

I have done some research on the process proposed by Prof. James C. Warf of the University of 
Southern California to use moist carbon dioxide, then steam and finally water to react the sodium contained 
within the spent fuel. The difficulty with his proposed process is that the sodium is encapsulated within the 
uranium-plutonium-zirconium metallic fuel and would not be entirely reacted in the above process. 

Another question was raised at the hcaring about the assumed release fraction for plutonium in a 
fire at the FCF and the potential danger to workers. In the EA the assumed release fraction was 0.05%. I 
have found an excellent review of the dangers of plutonium by Sutcliffe, ct.al. 1 They cite a field cxpcrimcnt 
in Australia in 1959 in which 200 grams of plutonium were burned in the open desert to study the 
fonnation and dispersal of plutonium particles. Analysis of the data, normalized to I kilogram of 
plutonium burned, showed that at 200 meters from the burning plutonium source, no person would have 

W. G. SutcliJfe, R H. Condit, W. G. Mansfield. D. S. Myers, D. W. Layton and P. W. Murphy, "A 
Perspective 011 the Dangen ofPiutonium,M Lawrence Livermore National Laboratory, UCRL-JC-11882.5, 
April 14, 1995. 
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inhaled more than 0.0001 milligram of plutoniwn.1 Inhalation of 0.0001 milligram of plutonium would 
increase a penoa's ovaalllifctimc rUle of cancer from the natural rate of20% to 20.1 %. Recent analysis 
of the Australian tests indicated tha.r about O.OS% of the plutonium oxidized was converttd to respirable 
particles. J It should be pointed out that all pluton.iwn at the FCF would be contained in bot cdls within 
massive buildingJ. Thus fiu less would be released than during combustion in the open air. 

In conclusion, I believe that the EA has shown that the use of the FCF for the treatment of sod.iwn
containing metallic: fuel is a needed part of the program to remove spc:ot fuel from Idaho and that such a use 
for the FCF will have a minimal short-term impact on the environment. In the long-term, the impact on the 
enviroomc:nt will be positive. 

If there an: further questions on these comments I can be reached at 208-S24-I87S or via e-mail at 
drj sh@.srv .net, 

~ ·- I ThanJc yOU, . I . 

c:. ~/~/~,.,..._.~7 
/ ' Dr. 1. Stephen Herring 

1
. 

1be following people have read this letter in draft and wish to support its conclusions: 

R H. Coodit. •p1ul0nium Dispcnal in Fires, a Review ol What was Known as of 1986," Lawta>CC 
Uvennore Natioaal Laboratory, UCRL-ll}.ll416-4 (1993). 
R E. Lwaa, MA New Analy.iaofthe VixQI A Trial&,• Sandia National Labonwry, Albuquerque, NM. 
SAND93-l628, TTCI28S (1994). 
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Responses to Document D079 

1,6 The commentor' s statement on this demonstration is acknowledged. Removal of the 

sodium from the spent nuclear fuel is an objective of this demonstration. 

2 In accordance with 1 0 CFR Part 1021, the Department of Energy prepared an 

environmental assessment for the electrometallurgical treatment demonstration project to 

assist with agency planning and decision making. On the basis of the environmental 

assessment, the Department of Energy will decide whether to prepare a Finding ofNo 

Significant Impact or an environmental impact statement. 

3 The proposed process of treating the spent nuclear fuel with hot, water-saturated carbon 

dioxide would have the following technical problems and would require extensive 

development before implementation. Because of the high radiation level of the spent 

nuclear fuel, any processing would have to be carried out in a shielded, inert atmosphere 

cell, not in a simple reaction chamber as described in the comment. Based on extensive 

experience with reacting sodium to form sodium carbonate, these reactions would have to 

be controlled very closely. History has shown that the potential for accidents involving 

reacting sodium is very high. Exposure of the hot uranium fuel to oxygen and water 

vapor is similar to metal fire accident conditions described in the environmental 

assessment (Section 4.2). Also, the use of water for treatment of highly-enriched spent 

nuclear fuel would require stringent criticality hazards control measures because aqueous 

processes have lower fissile material limits than metallic processes. The products from 

the proposed process may include pyrophoric uranium hydride in addition to the 

compounds cited in the comment. Additional process steps would, therefore, be required 

to stabilize the pyrophoric nature of the product. 

4 The available data on plutonium combustion products support a release fraction of 0.05% 

or less. 

5 Under the terms of the settlement agreement, the Department of Energy is legally 

obligated to remove spent nuclear fuel (including Experimental Breeder Reactor-11 spent 

nuclear fuel) from the State ofldaho by the year 2035. Electrometallurgical treatment is a 
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promising technology for treating Experimental Breeder Reactor-IT spent nuclear fuel and 

blanket assemblies. Application of the technology could help the Department of Energy 

to meet this obligation. 
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Comments and Responses 

Subjec:t: Formal Commenu on OOEJEA-1148 "Environmenul Assessmenl 
(Draft) Electrochemical Trealnlent Res«rch and Demonstration Project in the Fuel 
Conditioning Facilily at Argonne National Laboratory-West • 

TIIi5 statement is a follow-()11 to the oral comments I provided at the EA hearing on 
this subject in Idaho Falls on Febnwy 21. 

At that time, I made a presentation on behalf of the Federation of Western OuiLioot' 
Clubs. Although this is a venerable outdoor recreation/environmental organization. 
it is relatively unknown in Idaho, and I spent some time in credenlializing• the 
Federation as a bona foJe environmen1al Ol&anizatiOIL Documents I conveyed to Mr. 
Lawson, the Hearing Offteer, included a copy of our publication, Outdoors WesL a 
broclllre describin& the aims and purposes of the Federalion, and a complete copy of 
formal Resolutions passed in the Pedecatioo'a 199S Annual Meeting. At this 
Fedel3lion meelin&. a formal Resolulioo in support of nuclear power (and nuclear fuel 
reprocessln& in general) was passed by the FWOC lha1 related to the Federation's 
coocems about global warming.l conveyed a copy of this Resolution to Mr. Lawson, 
along wilh a copy of a copy of a letter written to Secretary O'Leary (copy enclosed). 
TIIi5 letter also conveyed the same Resolution in support of nuclear power/nuclear 
fuel reprocessing, conYCyed anolher Resolulion advocating environmenlal protection 
of the Hantool Reach, and castiglUed the DOE for what is felt to be an expensive and 
poorly lhought-oot plan for dealing wilh the remaining N-Reactor fueL (fhls 
corroding-away fuel- an environmental timc-boml>- was shown in a televised PBS 
"New Explorer• segment in reccn1 weeks. 

My written comments about the N-Reactor fuel were sanctioned by the Board of 
Directon of the FWOC as of March 9th .. 

• As one whose been active in true-life environmental issues in Idaho in the past 
thiny years, I get iralt: when I see such journalistic peiVCISions as the enclosed copy 
of an artU:Ie from the Idaho Falls Post Re&ister illustrates. I have, in the past. 
contributed to Greenpeace (but not joined it) in support of ceruin envirorunenlal 
proje;:ls, even though (per the FWOC Resolution on global warming), Green peace is 
grossly in emx roc its knee-jerk opposition lO nuclear power. The Olher (Continued) 
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The FWOC also sanctioned my remarks made in the February 21 hearina. These renwts were 
somewhat trum:lled with respect to the EA because of time constraints imposed at the hearina. The 
following Me theFedeiations fonnalcommenti on the.subject document. .. Pleaaeinclude them also in 
the Hearing Record on this matter. 

With the exception of a few minor discrepancies that OChers at the 2121 Hearing poinled out, the EA 
Document clearly describes the heretofore intractable problem of disposing of EXISTING highly 
enrichedlirradiafed fuel rn<d1les that contain elemental sodium as a heat transfer medium. The sodium 
prolubits underground disposal. for the fuel/sodium combination is a hazardous mixed waste. That 
rules out some of the other "solutions • for disposal of "spent" nuclear fuel 

Note lhal"aolutions" ln the previous semence is ln qua~e~. his not a solution to bury valuable special 
nuclear material that the US taxpayers have suppmed the manufacture of at an estimated cOlt of nearly 
a trillion dollaB. This "solution" makes no sense to anyone but a politician or anti-nuclear activist. 
"Spent" in this context is also a nonsense word, for over 9~ of the potential energy in the original 
nuclear fuel wwld still be usable as a power source after reprocessing. The use of the word "spent" is 
as illogical and hypocritical as if I were to buy a new pair of expensive shoes, wear them twice, and then 
declare them as "spent" shoes, and be forbidden by political fw to reuse them. 

To coolinue. As discussed in the subject document and presented by senior DOE/ Argorme officials in 
the 2121 hearing, the research demonstration project appears to have good prospects for dealing with 
the special type of sodium-bonded reaaor fuel that has been used 10 successfully in the EBR-D project 
at the ANL site for many (30+) years. The electro-metallurgical process has been confmned to wolk 
on a laboratory scale with metallic fuel and on a scmi-wolks scale, with depleted uranium. 

A5 a tenner chemical engineer, 1 see no impediments to the process functioning appropriately wilh an 
irradiated metal fuellnJxlt, with the end results listed on page 29 of the subject document being readily 
achievable. 

OfianizJilions mentioned can be dismissed as non-environmental. The "Institute • referred is a group 
(?) I've never even heard of, and in attending over a hundred hearings on local natural 
resource/environmental hearings, rve never even once seen a member of the "Alliance" participating 
in such a hearing! 

I plan to have early discussions with the Post Register's editorial staff to give them specific guidance 
on how to discriminate between the real environmentalist! and the pseu~nvironmentalists. 
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The EA's Safety Analysis appears to have covered the po&ential facility accidents that could occur. The 
permits requited to support proposed activities have been obtained. 

The National Reaearch Council (NRC) concerns about remoee openlion of equipment in a radiation 
environmeot {Pg 2!1) are not warranted. ANL-W has a long history ofbein& a auccessfullrmovator in 
rernW: system design ml operatioo in D:rt alrnalprere ~ cells, ml also via leadership in the Remote 
System Technology Division of the American Nuclear Society. 

The most important issue (albeit a false one) raised by others at the 2121 hearing was that of 
proliferation. There is absolutely no reason for any terrorist group to try to steal irradiated nuclear 
material and try to manufacture it into nuclear weapons when there are hundreds of tons of weapons
grade material in present-day Russia or China. Any eruerprising terrorist group with adequate funds 
could acquire some of this materials for their own nefarious purposes. 

The "proliferalion paranoids • that infest the federal govenunent, the DOE. anti- nuclear groups ,have 
stifled the development of our country's nuclear technology, ml eliminaled any chance for fuel 
reprocessing. They have stopped the use or advanced sodium-cooled reactor technology with the 
cancellation of the Clinch River Demonstradon plant by surreptitious persuasions of some sort. 
They igJne that the only large-scale safe swrce of energy that is environmentally most-benign, as well 
as not producing C02, is the nuclear option. 

The successful actions of the proliferation paranoids, and the resull.ing poor economics of commercial 
nuclear power, has the rest of the world laughing 81 these illogical and hurtful-to-our country antics. 

To continue. 11 is plain to see that ANL's demonstral..ion's once-through process that results in diluting 
high-enriched fuel to a much lower enriched &VJClear material is anything W a proliferation issue. 
Only those with a depknble lack of understanding or those whose mental insights are blinded by self
serving political inlcrests could try to pin the "proliferation • label on this project. The exact opposite 
of proliferation concerns is the deliberate end product of this process. 

I do wholly agree with the Proposed Action as described in the EA and also with NRCs overall 
recommendation on page 2!1 to proceed with the development plan in support of the EBR-2 fuel 
demonstration, and if successful. make a positive revisitation of the program and proceed to a 
conlinuance of the program to process the rest of the inventory of EBR-2 metallic fuel. To do otherwise 
would be an enormous loss of taxpayer investmeDl in the liquid metal cooled reactor technology, a 
technology that can be predict.ed that the U.S. could have to buy back some day from the French or the 
Japanese to meet our country's future needs. 

To suppon the continued economic health and technical adequacy tha1 this country requires just to 
maintain our standard of living, and to mitigate the appalling increase in global warming caused by 
fossils fuels, this couniiy must keep nuclear technology as a viable option. To let the budget cuaers and 
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the proliferatioo paranoids squander this incredible technological resource would be a traitorous act of 
the very worst! 

With tbe processing of the EBR-2 fuel accomplished, the DOE shoukl proceed forthwith to support 
an R&D program to determine the suitability of the electro-metallurgical process to mixed-oxide PWR 
fuel. II make much more sense 1o reprocess PWR fuel than bury the enormous potential energy 
remaining in the IIUsnamed "spent" fuel 

This concludes the comments provided by me on behalf of the Federation of Western Outdoor Clubs. 

~l.~ 
Martin F. Huebner 
PresideD! 
Federation of Western Ouldoor Clubs 
1995 McKinzie Drive 
Idaho Falls, Idaho 83404 
(208) 522-6475 
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Responses to Document D080 

The commentor's statement on this demonstration is acknowledged and the Department 

agrees with the comment that the Experimental Breeder Reactor-II spent nuclear fuel 

represents a special disposal problem. It is for this reason that the proposed action is 

being considered as a means to determine the technical feasibility of electrometallurgical 

treatment process as a potential solution. 

2 The commercial value of this material is not considered to be within the scope of this 

environmental assessment. 

3 The Department of Energy acknowledges that the electrometallurgical process has been 

shown to "work on a laboratory scale" with unirradiated, depleted uranium. For this 

reason, the Department is considering the proposed action for further evaluation ofthe 

process potential. 

4 The Department of Energy acknowledges the commentor' s statement that, as required in 

an environmental assessment, accidents were properly evaluated based on the Department 

of Energy publication, Recommendationsfor the Preparation ofEnvironmental 

Assessments and Environmental Impact Statements, using conservative assumptions, in 

order to bound potential environmental impacts. 

5 The Department of Energy acknowledges that Argonne has a long history of successful 

operation of remote equipment in a radiation environment. 

6, 7,8 The Department of Energy acknowledges the commentor' s statements that this process is 

not a proliferation concern. The Department of Energy has determined that 

electrometallurgical treatment is consistent with the nonproliferation policy of the United 

States. The proposed demonstration project does not separate plutonium. Moreover, the 

technology employed is not capable of separating plutonium. It is consistent with the 

nonproliferation policy of the United States, which does not encourage the civil use of 

plutonium. Accordingly, the United States does not engage in plutonium reprocessing. 

Further, by removing and then blending down the highly-enriched uranium, the project 
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supports the goal of the United States to seek to eliminate where possible the 

accumulation of stockpiles of highly-enriched uranium or plutonium. As a result, the 

proposed demonstration project is consistent with the nonproliferation policy of the 

United States. An additional response to comments regarding nonproliferation concerns 

is provided in Chapter One of this Appendix. 

9 The Department of Energy acknowledges the commentor' s statement on the proposed 

actiOn. 

10,11 The Department of Energy acknowledges the commentor' s statement on nuclear 

technology and the liquid metal cooled reactor technology. However, this issue is beyond 

the scope of this environmental assessment. 

12 Ekctrometallurgical processing of mixed oxide and the Pressurized Waste Reactor spent 

nuclear fuel is not within the scope of this environmental assessment. The Department of 

Energy does, however, recognize the commentor's statement on the use of the 

electrometallurgical process in this application. Decisions of this nature are premature 

and would depend on evaluation of the data from this proposed action. 

13 The Department of Energy acknowledges the commentor' s statement. However, this 

question is not within the scope of this environmental assessment. 
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Responses to Document D081 

1 The Department of Energy acknowledges the commentor's statement on the technical 

feasibility demonstration of electrometallurgical treatment for Experimental Breeder 

Reactor-II spent nuclear fuel. The decision to proceed or not will be made after careful 

consideration of all comments and in accordance with all applicable laws and regulations 

including appropriate National Environmental Policy Act analysis. 

2, 3 The Department of Energy acknowledges that there may be many benefits of 

electrometallurgical treatment of spent nuclear fuel. It is for this reason that this 

demonstration of technological feasibility is being proposed. However, the scope of this 

environmental assessment is treatment of 1 00 Experimental Breeder Reactor-II spent 

nuclear fuel assemblies and 25 blanket assemblies. The Department of Energy believes 

that this demonstration will provide the data necessary for a decision regarding whether to 

propose future application of the technology, including treatment ofthe remaining 

Experimental Breeder Reactor-II spent nuclear fuel. That decision will be made in 

accordance with all applicable laws and regulations including appropriate National 

Environmental Policy Act analysis. 

4 The comment that it would not be economical to conduct this demonstration in an 

alternate facility is consistent with the information provided in the environmental 

assessment. 

5,6 The Department of Energy acknowledges the commentor's conclusion that treatment of 

less than the proposed 100 driver spent nuclear fuel assemblies and 25 blanket assemblies 

will not provide the data needed to assess application of the technology. However, a 

decision regarding processing of more than the amount specified in the proposed action is 

premature, as indicated in the response to comments 2 & 3. 
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CHE\IISTR\ DEP•RT\fE'T 
SEELEY G. \llllU '1.• 

Mr. Greg Bass, EA Document Manager 
U.S. Department ofEnergy, Argonne Group-West 
P.O. Box 2528 
Idaho Falls, ID 83403 

Dear Mr. Bass: 

Document D082 

Match 20, 1996 

Enclosed please find a my comments on the Draft EA pertaining to the Experimental 
Breeder Reactor and its related procedures, stemming from the meeting of February 21. 

Sincerely, 

J~c.w,o.n(-
James C. Warf 
Professor Emeritus of Chemistry 
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Supplemental Comments on the Draft Environmental Assessment 
for the Electrometallurgical Treatment and Demonstration Project 

in the Fuel Conditioning Facility at Argonne National Laboratory-West 

A CRITIQUE OF THE ARGONNE- WEST 
PYROMET ALLURICAL PROCESS 

Document D082 

CONTENTS:--·----------------------------------·--------·---------
1. A Suggested Alternative to the Electrometallurgical Technique 
2. Ti-e Problem of Sodium in the Pins 
3. l.i·;;ommissioning of the EBR 
4. Convenion of the Argonne West Pyroelectrolytic Procedure to Production of 

Weapons-Grade TRU Metals 

]l"ote: /rems J and 4 above were briefly presented at the February 1/, /996, meeting 
in Idaho Falls devoted to a Draft Environmental Assessment. 

I. A Suggested Alternative to..the.eytoelctrolytic Technique 

The procedure used to treat the spent fuel at the EBR TI Fuel Conditioning Facility 
involves chopping up the pins and removing the uranium selectively by electrolysis in a molten 
bath consisting of the chlorides of potassium and lithium. The weapons-usable uranium metal 
s~p~ted is subsequently blended down in uranium-235 content by melting with depleted 
uranium; the fission products and TRU metals are removed from the molten salt using ion 
exchange with zeolite. These steps are expezuM: in that an argon cell is needed, lithium chloride 
is not really a cheap substance, labor costs are high, and for other reasons. A certain amount of 
sodium metal serves as a heat-transfer medium between the uranium fuel pins and the stainless 
steel tubing of the fuel elements, and this sodium is described as something of a problem in 
disposing of the spent fuel. Among other matters, it eventually contaminates the potassium 
chloride/lithium chloride bath. The supposed problem presented by the presence of the metallic 
sodium hardly warrants adopting a procedure which amounts to reprocessing. There might be an 
alternative, non-electrolytic procedure which is very different from the current one. 

In brie( the following procedure is suggested. The spent fuel pins are chopped as usual 
and a substance which contains uranium-238 is added. This might be depleted uranium in the 
fonn of metal or oxide, miscellaneous scrap materials low in uranium-235 from a number of 
processing steps such as isotope-separation facilities, or even pitchblende or related ore. The 
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proportions are selected to make the overall uranium-235 content below 20%. The mixture is 
transferred to a simple reaction chamber which can be heated to about 450°C (hearing by 
combustion of gas or oil would be satisfactory). Starting at a dightly elevated temperature, 
carbon dio:ltide (or other gas containing COl) saturated with W1ltet vapor iJ passed through the 
reaction chamber. The temperature is slowly raised to around 450"C while injecting steam into 
the gas stream. This treatment converts aD the metallic sodium into sodium carbonate. Water 
vapor readily reacts with uranium metal under these conditions to form uranium dioxide and 
hydrogen. Stainless steel would probably be a satisfactory material of construction for the 
reaction chamber, if not, nickel is sure to be. An argon cell is not needed for any of these steps. 

At this stage the mixture consists of sodium carbonate (mixed with some bicarbonate), 
uranium dioxide, and whatever substance contains the uranium-238, generally uranium dioxide. 
The cesium-137, strontium-90, and barium-140 have been converted to their carbonates. TRU 
metals, zirconium and rare earths are oxides. Krypton-85 has been vented in the exhaust gases. It 
might be that some of the iodine-129 would enter the exhaust gases u the element or hydrogen 
iodide, and would need to be trapped. In any case, the solid mixture resembles spent fuel from 
commercial reactors, and after packing in suitable canisters, could be ready for geological 
disposal. 

The simplicity of the process outlined is appealing. It is especially inviting in that no 
separation of uranium of any grade is carried out. 

2. The Problem of Sodium in the Pins 

Several EBR II scientists expressed the concern that metallic sodium in the pins presented 
a problem. Yet I heard no suggestion that it could just be distilled out. Its boiling point at one 
atmosphere is 883°C, and at 430°C, its vapor pressure is about 1 torr. Under vacuum, sodium 
could be distilled out of chopped pins. The cesium-137 in it would follow along (cesium is even 
more volatile than sodium). 

3. Decommissioning ofEBR 

Ultimately, the useful life of all nuclear facilities will end, and the plants will have to be 
decommissioned and disposed of. I heard no discussion of this aspect. There are bound to be 
metals in the EBR rendered radioa .. "tive by neutrou activation, and probai:liy paru contaminated by 
other radionuclides. Perhaps information on decommissioning should be made more prominent. 

4. Possible Conversion of the Argonne West Pyroelectrolytic Procedure to 
Production of Weapons-Grade TRU Metals 

One of the major concerns of the Argonne West electrometallurgical process stems from 
the probability that once the new technology becomes known worldwide, it could accelerate the 
nuclear weapons programs of some developing nations. As proposed now in the demonstration 
requested for the Environmental Assessment, separation of TRU metals is said to be neither the 
objective nor a possibility: it is designed to recover pure uranium for either reuse or disposal. 

But work in the TRUMP-S and Integral Fast Reactor programs have demonstrated that by 
changing one of the electrodes to liquid cadmiwn, TRUs can indeed be electrolyzed out of a 
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potassium chloride/lithium chloride melt. In fact, the original purpose of the TRUMP-S research 
was to design electrorefining equipment and procedures to separate not only uranium but also to 
electroplate the TRU metah in various degrees of purity from each other and from fission 
products. The ostensible motivation was to employ the separated metals as reactor fuel, in 
particular breeder reactors. The reduction potentials arc shifted so that after removal of the 
uranium, a mixture of plutonium, americium, curium. and. certain rare-earth metals separate 
together. 

All transuranic elements are susceptible to fission by fast neutrons, and since the major 
component is plutoniwn, which is fissile, weapons-grade material could be prepared. Thus by 
suitable modification of the Argonne electrorefining method, including sensitive adjustment of the 
reduction potentials, plutonium pure enough for weapons use could be manufactured; this might 
requirt: several stages of separation. Partition of the remaining TRUs and the rare-earth metals 
would become increasingly difficult. but this is of little consequence from the weapons viewpoint 
since reasonably pure plutonium could be prepared. 

Thus one concern is that facilities based on the electrometallurgical technique would be 
small enough to conceal underground. Thus efforts to impede proliferation would be 
handicapped. It might be too late already to thwart such a development, but on the other band 
maybe it is not There seems to be no easy solution to this dilemma. 

James C. Warf 
Professor Emeritus of Chemistry 

March 20, 1996 
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Responses to Document D082 

1 The proposed process of treating the spent nuclear fuel with hot, water-saturated carbon 

dioxide would have the following technical problems and would require extensive 

development before implementation. Because of the high radiation level of the spent 

nuclear fuel, any processing would have to be carried out in a shielded, inert atmosphere 

cell, not in a simple reaction chamber as described in the comment. Based on extensive 

experience with reacting sodium to form sodium carbonate, these reactions would have to 

be controlled very closely. History has shown that the potential for accidents involving 

reacting sodium is very high. Exposure of the hot uranium fuel to oxygen and water 

vapor is similar to metal fire accident conditions described in the environmental 

assessment (Section 4.2). Also, the use of water for treatment of highly-enriched spent 

nuclear fuel would require stringent criticality hazards control measures because aqueous 

processes have lower fissile material limits than metallic processes. The products from 

the proposed process may include pyrophoric uranium hydride in addition to the 

compounds cited in the comment. Additional process steps would, therefore, be required 

to stabilize the pyrophoric nature of the product. 

2 The distillation technique would be an incomplete process. The cesium and the sodium 

would need to be stabilized into a waste form. In any event, such a technique would only 

be applicable to blanket assemblies since the metallic sodium has not been infused into 

the blanket assemblies as it has in the drivers. As explained in the environmental 

assessment in Section 2.1, sodium is inseparable from the irradiated driver spent nuclear 

fuel unless the fuel is melted or dissolved. The tl1el-encapsulated sodium would not be 

removed by a vacuum distillation process operated at the suggested temperature, so the 

remaining spent nuclear fuel would remain reactive. If the spent nuclear fuel were melted 

at 1300-1400 oc, many different radioactive elements would be volatilized. A system has 

not been developed to efficiently capture and collect these Yolatile elements or to 

immobilize them in one or more waste forms. 

3 The decommissioning and disposal of the Experimental Breeder Reactor-II is beyond the 

scope ofthis environmental assessment and vvill be the subject of future National 

Environmental Policy Act analysis. 
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4 The basic electrometallurgical technology of the proposed action is not new, as noted in 

the comment. Electrometallurgical methods have been in use in the metals industry to 

purify various metals for decades. Nations with interest in weapons development could, 

therefore, apply the technology regardless of the proposed action. 

Even if a liquid-cadmium cathode were developed and added, the technology could 

concentrate plutonium but could not fully separate it from uranium and transuranic 

elements, such as americium and curium. This characteristic leaves the material 

unattractive for weapons fabrication. Because of the availability of processes which 

produce much more attractive weapons fabrication materials, or the relative availability of 

such materials to those willing to illegally obtain them, it is unlikely that developing 

nations would consider this process. Additional information on the nonproliferation 

aspects ofthe electrometallurgical process is given in Chapter One of this Appendix. 
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Mr. Greg Bass, EA Document Manager 
U.S. Department of Energy 
Argonne Group-West 
P.O. Box 2528 
Idaho Falls, Idaho 83403 

Dear Mr. Bass, 

March 21. 1996 

SCHOOL OF • 

ENGINEERING ~ 
& APPUED SCIENCE 
NUCLEAR REACTOR FACIL!1Y 
Ocp•n.mcnc of Mechanical. 
Aerospace de ~udear EngjncC'rinJ 

Uni'renicy o( Virgini.:a 
Charto.ttesville. VA 22903-!~~ 

I have bad the opportl.lnity to read the draft Environmental Assessment for the 
Electrometallurgical Treatment Research and Demonstration Project in the Fuel 
Conditioning Facility at Argonne National laboratory-West (for brevity in this letter I 
shall usc acronyms that are defined in the draft EA without including their explanation). 
Although I am writing as a private citizen, I do have some preliminary familiarity with 
this project as a consequence of having served as a member of the University of 
Chicago's Review Committee for the Technology Development Division (and its 
predece.uor) of ANL. 

I strongly advise that the Proposed Action (the full electrometallurgical fuel 
treatment demonstration project) be carried out The environmental impacts of the 
project, as summarized in the draft, are truly negligible. On the other hand, the 
information obtained by engaging in a full demonstration of the electrometallurgical 
technique using highly radioactive fuel will be a significant addition to the country's 
technological base. A.s I understand it the equipment and facilities required to carry out 
the Proposed Action are in place and essentially ready-to-go. It would be technical, and 
economic, folly not to proceed with the demonstration. As the EA points out, if the only 
result is to determine a way of treating used EBR H fuel for eventual disposition, the 
Proposed Action will have served a significant purpose. 

The radiation doses resulting from routine operations and projected accident 
scenarios presented in the EA are quite low even using conservative assumptions. I 
would note, however, that the EA uses the Linear Model to estimate radiation-induced 
latent hcaltb effects (cancers). While this approach is appropriately in conformance witb 
current national policy and regulations with respect to radiation effects, it probably adds 
another layer of conservatism to these estimates. An increasingly large boey of data 
sbows that the Linear Model seriously overpredicts the effects of low radiation doses 
(see Nuclear News. Septem~er 1995, pp. 26-34). Would it not be reasonable in 
assessments of this type to indicate the likely additional conservatism, or at least the 
uncertainty, introduced by using the Linear Model? 
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Finally, a confusing DOE definition o( the word "reprocessing" is quoted on p<~ge 
113 of the EA. It includes the phrase " .. in order to recycle such materials priman·ty for 
defense programs." As I understand the term reprocessing, it applies equally well to the 
recovery of fissile materials for civil use, and in fact in today's world tbat is the primary 
purpose for reprocessing. 

l appreciate this opportunity to comment on the EA for the fuel conditioning 
demonstration project and hope my comments will be of use. If there are any questions 
with respect to my remarks I will be glad to attempt to answer them. 

Very truly yours • 

. . _.,.-._,1., _/7 / /," 
£b~/~~'-""-._ 

W. Reed Johnson 
Professor Emeritus 
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Responses to Document D083 

1 The Department of Energy acknowledges the commentor's statement on the proposed 

demonstration project. 

2 The commentor correctly notes that completion of the proposed demonstration project is 

necessary to determine its capabilities, and that doing so would add significantly to 

technological knowledge. 

3 As discussed in the environmental assessment, the radiation doses associated with the 

electrometallurgical treatment demonstration project would be extremely low. 

4 There is a growing body of evidence that the linear model significantly overestimates the 

effects of low doses of radiation. Application of one of the replacement models that have 

been suggested would result in a prediction of no cancer effects from even the worst 

accidents analyzed in the environmental assessment. However, one could draw basically 

the same conclusion from the data presented using the conservative linear model. Until 

new guidelines are issued, the Department of Energy will continue to use the conservative 

linear model for National Environmental Policy Act analysis and safety analysis. 

5 The definition of reprocessing used in the environmental assessment includes a reference 

to defense program use of the resulting material as a recognition that this is the primary 

traditional use ofthe technology and meaning of the word. The commentor correctly 

observes that reprocessing can also refer to material recovery for civil use. The definition 

dtd not intend to preclude this understanding. However, neither use of the term applies to 

electrometallurgical treatment. This technology does not and cannot separate pure 

plutonium and is fundamentally not related to Plutonium-Uranium Extraction (PUREX), 

the normally-recognized reprocessing technology. In addition, it should be noted that 

electrometallurgical treatment produces no liquid waste stream and is of a much smaller 

scale than a Plutonium-Uranium Extractwn (PUREX) process. The low-enrich~\1 uraniuc, 

by-product of the demonstration may eventually be sold for use in commercial reactors. 

but that decision is beyond the scope of this demonstration. To be clear, 

electrometallurgical technology is a spent nuclear fuel treatment and waste preparation 
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technology and does not constitute reprocessing. More detailed information on the 

aspects of reprocessing is provided in Chapter One of this Appendix. 

6 The Department of Energy values the participation of all stakeholders in the National 

Environmental Policy Act process. Public participation is a fundamental component of 

the National Environmental Policy Act process, and the Department of Energy actively 

seeks and considers public comments and incorporates the views of stakeholders in 

making decisions. 
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Mr. Greg Bus 
£A D<xumenc M...ager 
ArgoMe Gt-oup-West 
P.O. BOle 2528 
Idaho Fdls, ID 8HOJ 

Dear Sir, 
Much ! 5, 1996 

RE: Conuncnts OQ the Dr.J\ EavWocvncnt.aJ Asseumenl. for tbc Elocti'Of'I'Cullurgic"l 
Trutmo:nt and Dcmonstnti0t1 P~ in tne f....,. Conditioning .Facility at Argon.nc 
Nation.al Labofatory·WcA 

The .lJIIEL Rc:seit1:11 Bureau (UW) joined the Nlldcat Conuol lnstiMe, 
Cirt:cnpdce lotemational, Pubt'IC Cltizlln Safe fDCtKY CommWiicatioiU COWicil., 
SrWr:c ru_. Alliucc and U.S. PubLc Intcre:u Research Group in the: original chal
lenge to the Depattmeat o(faaJy's (DOE) WMatioa of the Nation.al EnvVonmo:nt&J 
Policy Ad (NEl' A). The specific charges are Nlly a1iculated iA the joitd lena to 

. DOE Socn:taty O'Lcaty dated August 23. 1993 aad in $\lbscqucnt joiat CQCrespOn

dc:acc to DOE. Additionally,lhe lRB l'blly supports CoAimittoe to Bridp the Gap's 
c:hallc:uaea to ~~l.~.W~(ANL.W).ftori~ ............................. .. 
Fllcility (FCF).pyroprocasiilc o&ra1 oa FdMuary 21, 1996 in Idaho FaJis u cmoJ 
lmimony. C1lan&in& the- tum lpcal audeat fild l'q)f'OCCSSins to eJectromct&l. 
lurgic:altn:atmcnt docs aot cblllp the flo~ OU(c:ocne.. 11 is still rcproccssin&. 

The IRB finds !hal DOE iJ conciauin& to violate NEPA by Ito( o:.onducting 1M 
required Environmental hnpaCI StaterliCIII (EIS). The Environmental A&sc:ssment 
(EA) doa noc lcpllyfulfill NEPA rcquimnct'ts. Without prejudicing the IRB's 
finding the EA ~uatc. the llW supporu the tbird alternative; "1aJcin& no action, 
pacing all the EBR-U SNF i.n iaierimSlorage, ...J not dcmonstnting the ~aJ. 

lur gieal \fCAlJKrlt •echllolosr". 
ldlho.tas ere outrapl•t DOE's subtcriiJ8e of using wutc ~~as • 

guile to rdluild iu special IU:Iear materi.Js prodiJcticxi.apacity. No cmiible 
scicnlitic IIDily1iJ has been otr=d by DOE to lhow tbat EBR-ll spent raldcar fud 
(SNF) aMOI be Afe!y stored Itt iata-Vn monitoml stocqe C.alities or in long-term 
rrpositond. 

DOE's own Spcnt t"udear Fud Vulnerability study U.OW1 no ha.z:altil related 
to EBR-II fuel Joton.ge other than decrepit facilities I hal are openting bcyoud their 
design life. Long-term underwater storage ohay SNF will result in cladding failu~. 
E ·~n aft~r DOF. knew that 1 geologic reposi!Ory wu root going to be 1V11ilable for 
dcc~des, the Oc'partmau failed to move SNF from the wn Slor•~:~c: lo dry sto~ge. 
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Fuel cladcii.ng f&ilun: in inadcquacc :Ror.ge fM:~lilia like Cl'P~l w.s noc unique to EBR·II fud'. 
SNF cladding failures arran indiament of DOE"s own~ of its wastes. 

ANL-W has a twenty year history of safe dry"stonge ofEBR-U fUel al Hot Fuel 
Examination Facility (HFEf). ANL-W claWs that •ocdy a feW'" demenls arc stored 11 HFEF 
and that they do not represcnc a "Slatistically aipiicaa& sample". DOE's Spent Fud Working 
Qnlup Repon1 cites 90 EBR-U asxmblies in storage at HFEf wbidt b a statistically significant 
ample. This same report states that EBR-U stainless stcd dad fUel stored 11 the Radioactive 
Scrap and Waste Facility (RSWF) "are not breached". Vulnc:nbilities cited in the report were 

· rda.led to ina&quatc storage areu inctUding the RSWF. Idaho Divisioa of Environmental 
Quality issued a Notice ofVIOlllion o~ the RSWF October 20, 199S. ANL-W has aJt comers 
with its undcrwowuJ fUd storage. Tbc RSWF is a aude soil vault thllt lades the corrosion 
conttol and esMntiaJ monitoring features or above p-ound dry casks. Therefore. DOE" s claims of 
EBR.-0 SNF \'\l!nc:rabilities that arc grater than many otbc:f' tUd types is unsubst~tiated. The 
EA claims an invcatory o( oaly 330 bluket assanbf&«is where as the Spent Nuclear Fuel 
Wotkins ~;m ~art adatowtcdges SOO cunendy being stored. This is a significant 
dilaepaney. 

The EA faili to tUUy chanderize the ongoing project's waste Streams. With d=dc.s of 
operating experience ud pn:sumably continuous data c:olJcdion and record keepins. ANL-W is 
rcmiu in not fUUy disclosiag this W'ormatioa. The EA aclcnowlcdges reprocessing over 570 
EBR-Jr assemblies since 1964 [@36]. For instance, alwalcdown ofair cmiuioru would show 
llignificant vofrtiz.ed ridionucfKics that HEPA filters are aot designed to comrol. ANL-W's 
unwillingness to provide .wet austic -=rubbers to reduce 'tOldiud nuclide relcues is unacccpt
abtc. Wrth the potential oflOJ,OOO curies available for Ricue in any single process batch this 
Rl'rcscnu a signi.fignt ba.urd. 

ANI.· W dcsetvc:s due cn:dit for initiating for the first time in the history of the AECJ. 
ERDA/DOE the dassificatioa of SNF parU aDd aucmblies a Greater Than C1us C waste 
requiring final disposal in •aeoloP; repKitory. Uafortwv.tely. this change follows EDI's 
cxposias DOE's pqcticc or sballow lud ~and showing tho public DOE's own shocking 
data pined through a Fn:cdom ortrifomsation Ad ftlCIUCSl. This policy rqKeseuts a significaru 
move toward responsible waste management that hopclWty W\ll be adopted throughouJ the DOE 
Compla 

The EA inadequately addresses the no•prolifcn~tion compllance i.ssuc:s. .IJMiecd, ANL· 
W's ~parison ofPUREX type SNF ~g_.:jDoc.psints" (600,000 sq. ft.) with the 
pyroproc:cssing (16,000 sq. ft.) ·sm.u footprint" lilcrally diDc;hcs the ugumenc. This prolirera· 
lion prone technology i.t 10 wmpaa tb.t it YrOUid be extremely difficult if DOt impou.ible co 
dctcct in a non-compliant c:ountry. Moreow:r, divenion of throughput after the •cathode 
proc:cssiag" stage would be uodctedable C¥CII in this couacry. Therefore. nen the Amc:riun 
public would have DO assurance t~ DOH iuclfwu DOt produc:ia1 weapons grade material at 
UUI W:ility. • 

. The EA's amronmental impact caJculations usumed a low 1<>-1. bumup. (@73] Yet 
when trying to justify EBR-0 SNF w!Dcn~bilities,lhe EA chuac.tetizcs EBR-11 SNF as high 
bwnup (@121] which ...-ns hi&h qu.ntities of fission products that will be released during 
reprocessing. If the hish bumup charaaeriution is cornct then the source term usumptions arc 
wrong and the cnvironmental-rdcases may be grossly undcntatcd .............................................. . 

1 Spent Fuel Workin& Group~ on l.a~IIDry Add Stota&c o(thc 0cp41ttmcDl"s Spent Nude~ 
Fuel aod otha ilc:adOl l.rrldiall:d Nuclear M•crials and Thcit EnvironmcDt~ ~fct>· ~ Haith 
Vulnerabilities, Vol~~~nc I No~bcr 199), U.S. Dc:p¥lrnc:nt ol Enert:.v. page 24. 
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This EA 1\Jnber ~e3 NE.PA by its own admiua~~a: b.x.:aYK it is ~n»pective. The 
Dcp&rdncnt ha committed funds ior many~ (aclcnowlc:dp:l in the EA) tcwvd c:oas1NCtion 
of the pyroproc:CS$Utg facility at ANL-W. 

The wnolc thrust ofNEPA is to force agencies to conduct an EIS prior to committing 
resources so that cxpcndltures will not prejudice the dcc:ision making prncess. The EA 's 
proposal to defer any EIS until after the "danonstntion project" technology is pro'-! isnons 
NEPA's mandate tha.t an ElS be prcp&nd Ia advaftce of the m,ae where a prosram Milas ruched 
a stage ofinvutment or eornmiunc:nt to implcme!wation likely to determine wbscquenl devdop
ment or restrict later altemativa". z 

The W;t that ANL-W's pyroprocessor is already complete only highlights the need for &11 

immediate EJS, and docs oot provide a rationale for deferTal offUU NEPA complivtce. The 
pattern of"phascd" EA's improperly 5egJ1IetlU the NEPA procas. and obfusatcs the need to 
prwp&re an EJS prior to any irrctrlevable convniuncnt of resources. The EA re11ccts that dewled 
P'-Mina and substantW federal rnourccs ha~ been adv.need toward a full scale dectrome!al
bqi<:al p11XWsKJS !Qcility. J 

Chuck Broicioul 
INEL ~arcla Bureau Coordinator 

cc: 
Hazel O'Leary, Secretary U.S. Oepartma~t of~ 
Dean Nyprd. Idaho Di..U.Un ofEnWoomcncal Quality 
Wayne Pian:, U.S. Environmental Proteaion J\3cnc:y Region X 
I.NEL Ruearch Bun:au 1ocmbez- 01pnizations 
Danid Homer, NuciQf Control Institute 
Jlmcs Adams, Safe EnerKY Cominunic.ation Council 
AnM Aurilio, U.S. Public lnten:sl Research Group 
Beatrice Brailsford, Sn&ka River Allianoc 
lOotnas Ocmcnu. Gra:npeacc lr.tcrn&tional 
BiU Magavcm, Public Citizen 

z '10 CfR u 1502.4{c)(J); ;ai50 ~e~e <42 U.S.C. u •JJ2(C)(v) 

' See Western S111e1 l..cpi Found.llion December II, I ?91 N01ioc ofllllcollo Sue U.S. 
Dcpartmcnl of F.nct~· subnullcd by Miclutcl J. Valu~ J.D. lAd Andrew M. Ldtlcrman. J.D. 
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Responses to Document D084 

1 The Department of Energy does not regard electrometallurgical treatment as 

"reprocessing" as that term has been used historically. See Chapter One of this Appendix 

for more information. The National Academy of Sciences reports refer to the 

electrometallurgical process as spent nuclear fuel treatment or processing. The 

Department of Energy Programmatic Spent Nuclear Fuel Management and Idaho 

National Engineering Laboratory Environmental Restoration and Waste Management 

Programs Environmental Impact Statement (DOE/EIS-0203-F) has defined processing as 

"applying a chemical or physical process designed to alter the characteristics of the spent 

fuel nuclear material." The electrometallurgical process meets this definition. In addition, 

the National Academy of Sciences report on treating Department of Energy spent nuclear 

fuel stated, "The committee recommended that such research and development should be 

conducted exclusively to evaluate the electrometallurgical technology's effectiveness for 

treating Department of Energy spent nuclear fuel, and funding decisions about 

electrometallurgical research and development for Department of Energy spent nuclear 

fuel treatment should be independent of issues related to the Integral Fast Reactor 

Program." Department of Energy regulations do not preclude the preparation of an 

environmental assessment to determine if an environmental impact statement is required. 

For further discussion, please refer to Chapter One of this Appendix. 

2 In accordance with 1 0 CFR Part 1 021, the Department of Energy prepared an 

environmental assessment for the electrometallurgical treatment demonstration project to 

assist with agency planning and decision making. Based on the analysis contained in the 

environmental assessment and public comments, the Department will determine whether 

to issue a Finding ofNo Significant Impact or to prepare an environmental impact 

statement. 

3 Under the terms of the settlement agreement and consent order, the Department of Energy 

is legally obligated to remove spent nuclear fuel (including Experimental Breeder 

Reactor-II spent nuclear fuel) from the State ofldaho by the year 2035. 

Electrometallurgical treatment is a promising technology for treating Experimental 

Breeder Reactor-II spent driver fuel and blanket assemblies in order to make them eligible 
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for disposal in a geologic repository. Following a successful demonstration, application 

of the technology could assist the Department of Energy in meeting this obligation. The 

demonstration ofthis technology is timely; the research ofthe teclmology is sufficiently 

mature, making the demonstration the next logical step; the facilities, equipment, and 

infrastructure are available, and Congress has appropriated the necessary funds. 

4 Some Experimental Breeder Reactor-II spent nuclear fuel has been stored without 

incident since 1964. As indicated in the environmental assessment, continued storage of 

this spent nuclear fuel is analyzed under the no action alternative. Also, as noted in the 

environmental assessment, once sodium has been washed from the external surfaces of 

the spent nuclear fuel assemblies, they are subject to stress corrosion cracking, making 

long term storage potentially problematic. 

5 The 90 spent nuclear fuel assemblies in storage at the Hot Fuel Examination Facility have 

been recently unloaded from Experimental Breeder Reactor-H. They have not been stored 

long enough to provide significant data regarding potential long-term storage problems. 

As explained in Section 2.2 of the environmental assessment, the Radioactive Scrap and 

Waste Facility has an ongoing project to upgrade corrosion protection of the steel liners ir 

which waste cans are placed. Characterization of the Radioactive Scrap and Waste 

Facility as "a crude soil vault" is not accurate. Waste or spent nuclear fuel stored in the 

Radioactive Scrap and Waste Facility is placed within a minimum of three steel and 

stainless steel engineered barriers. The Notice of Violation issued in 1995 by the Idaho 

Department of Environmental Quality cited one existing document for the Radioacti vc 

Scrap and Waste h1cility that could not be found during the State's inspection because 

the manager of the RadiOactive Scrap and Waste Facility was not on site that particular 

day. A copy ofthe document was sent to the Department of Environmental Quality, 

satisfying the item in the Notice of Violation. The Notice of Violation had nothing to do 

with the actual physical storage conditions in the Radioactive Scrap and Waste Facility. 

6 The numbers cited are consistent. 'The number of blanket assemblies in Experimental 

Breeder Reactor-II when it was shut down was 330. Five hundred is the approximate 

number of blanket assemblies, including those in storage that had been previously 

removed from the reactor. 
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7 Operational waste streams described in the environmental assessment have been 

estimated based on historical operating data for the two main Argonne National 

Laboratory-West hot cell facilities. The proposed research and demonstration project 

would produce the typical waste and by-product streams of the electrometallurgical 

technique in order to quantify these streams, to characterize them, and to answer the very 

questions posed by the commentor, the National Research Council, and others. 

8 Reprocessing at the Idaho Chemical Processing Plant is briefly discussed in Section 2.1 

of the environmental assessment. Some six metric tons (approximately 1300 fuel 

assemblies) of Experimental Breeder Reactor-11 spent nuclear fuel was processed between 

1969 and 1987. The environmental assessment (Section 2.2) mentions the recycling of 

spent nuclear fuel assemblies back into Experimental Breeder Reactor-II using an 

incomplete pyrometallurgical process in Fuel Cycle Facility. The number of spent 

nuclear fuel assemblies processed is 700, rather than 570, and the environmental 

assessment has been revised to make this correction. The volatile emissions were 

captured in filters on the equipment. Air emissions have been recorded since the start of 

the Fuel Cycle Facility operations, but were not reported to the State until required in 

1990. These data are, however, accessible to any interested member of the public. There 

is no credible combination of events that could release 203,000 curies of radionuclides 

from the Fuel Conditioning Facility into the atmosphere. High efficiency particulate air 

filters are designed for small (sub-micron size) particles. The impact analyses in the 

environmental assessment take account of volatile radionuclides and are conservative. 

That is, they tend to overstate the consequences of possible releases under routine or 

accident conditions. The emission control technology was described in the application 

for the air permit after public hearings and review by Idaho Department of Environmental 

Quality Division. The State ofldaho issued an air permit which stated the required 

emission control technology. Scrubbers were not required and no need for them has been 

identified. The required stack monitors would detect any unexpected releases. 

9 Classification of the fuel assembly hardware as Department of Energy special case 

(potential Greater Than Class C) waste is based on calculations by Argonne National 

Laboratory staffusing assumptions about the trace element constituents of the stainless 
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steel. Chemical analysis has not been able to confirm that the hardware is actually 

Department of Energy special case waste. 

10 As discussed in the environmental assessment, the Department of Energy has reviewed 

the proposed action and the alternatives for compliance with the nonproliferation policy 

of the United States and has concluded the proposed action and alternatives are consistent 

with that policy. The proposed demonstration project does not separate plutonium. 

Moreover, the technology employed is not capable of separating plutonium. lt is 

consistent with the nonproliferation policy of the United States, which does not encourage 

the civil use of plutonium. Accordingly, the United States does not engage in plutonium 

reprocessing. Further, by removing and then blending down the highly-emiched 

uranium, the project supports the goal of the United States to seek to eliminate where 

possible the accumulation of stockpiles of highly-enriched uranium or plutonium. As a 

result, the proposed demonstration project is consistent with the nonproliferation policy 

of the United States. An additional response to comments regarding nonproliferation 

concerns is provided in Chapter One of this Appendix. 

ll The average burnup of Experimental Breeder Reactor-II spent nuclear fuel assemblies 1s 

somewhat less than 10%. Experimental Breeder Reactor-II driver fuel was limited to ,, 

10% burnup by the technical specifications. A few experimental fuel elements were 

taken to higher burnup (e.g., 12-20%). For a comparison, typical burnup for commercial 

reactor fuel is approximately 3%. The environmental impact analyses contained in the 

enviromnental assessment are appropriately conservative. 

l1 !Jgrading the Fuel Conditioning Facility to its present condition was accomplished as a 

result, in part, of the 1990 environmental assessment for the Hot Fuel Examination 

Facility-South and a Finding of No Significant Impact issued on 14 May 1990. 

This initial work was funded as part of the now terminated Advanced Liquid Metal 

Reactor/Integral Fast Reactor project. After this program was terminated, the Departmc:~. 

of Energy requested that the National Research Council perform an independent 

evaluation of electrometallurgical treatment. After termination of the Advanced Liquid 

Metal Reactor/Integral Fast Reactor project, Congress has been clear that it intends the 
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Department of Energy to continue the development of electrometallurgical technology 

and has continued to fund this work. In the Conference Report for the Fiscal Year 1995 

Energy and Water Appropriation, the Department of Energy was instructed "to maximize 

the research on actinide recycle, and, as proposed by the Administration, should also 

retain such facilities as necessary, especially the pyroprocessing facilities." The following 

year, in the Conference Report for the Fiscal Year 1996 Energy and Water Appropriation, 

Congress gave the Department of Energy the following instruction: "As recommended 

by the National Academy of Sciences' assessment ofthe electrometallurgical approach 

for treating spent nuclear fuel, the conferees expect the Department of Energy to develop 

a plan to support the EBRFF09II demonstration using this technology. If this is 

successful, the Department of Energy should review the program for application to other 

types of spent nuclear fuel and waste management issues." This environmental 

assessment was prepared to analyze the potential environmental impacts of this 

demonstration, which serves to carry out the congressional intent and instructions given 

to Department of Energy. 

An environmental assessment is used to determine whether a Finding ofNo Significant 

Impact is appropriate or an environmental impact statement is required. Only after the 

results of the environmental assessment have been analyzed and public comments have 

been received and considered will the Department of Energy decide whether the 

environmental assessment can support a Finding of No Significant Impact or an 

environmental impact statement should be prepared. At the present time, there is no 

proposal to apply electrometallurgical treatment technology beyond the demonstration 

project. Indeed, no broader application of the technology will be proposed until data 

resulting from the proposed demonstration are analyzed. There has been no commitment 

of resources beyond the proposed demonstration that would prejudice the alternatives, 

including no action, to any future proposal for a broader application of this technology. 

13 The proposed action includes research on a new application of an existing technology, 

development of operating data for test equipment, and a limited application 

demonstration. As summarized in the National Research Council's report on this 

technology, without this demonstration and the data to be gained from it, there can be no 

meaningful analysis of the technology's use or application. If the demonstration project 

Comments and Responses Appendix DOE/EA-1148 



Commentor: C. Broscious Document D084 

is successful, the Department of Energy will review the data and decide whether to 

propose future applications ofthe technology. That decision will be made in accordance 

with all applicable laws and regulations, and will include appropriate National 

Environmental Policy Act analysis. There are no plans for production scale activities. 

Neither the equipment used for this demonstration nor the facility are designed for or 

capable of sustained production-scale application. Additional information regarding 

compliance with the National Environmental Policy Act regulations is found in Chapter 

One of this Appendix. 
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VIA FAX AND MAIL 

Apri14, 1996 

Mr. Greg Bass 
EA Document Manager 
U.S. Department of Energy 
Argonne Group - West 
P.O. Box 2528 
Idaho Falls, 10 83403 

Dear Mr. Bass: 

Anna Aurilio 
Staff SCi entlst 

U.S. Public Interest Researdl Group 
2~6 D st SE 

Washlngtoo, DC 20003 

(202)546-9707 

Enclosed are our comments regarning the Draft Environmental Assessment (EA) far 
Electrometalh .. Vical Treatment Research and DeiT"IOnSU1Itlon Project in the Fuel Conditioning 
Facility at Argonne National Laboratory- West. Jonuaty 29, 1996, v.hidl v.e received by mail oo 
Febn.lay 5, 199f5. 

~you may know, the U.S. Public Interest Research Group (U.S. PIRG) Is the national lobbying 
office far the state PIRG.s Wlidl ant non-partisan, non-profrt consumer and environmental 
advocacy groups active across the COlMltry. We we particullll1y concemed about this project 
because v.e believe that it wll cause significant environmental harm, as discussed below. We 
also believe that this project wll have significant nuclear proliferation and flscallmpac:t.s. We 
believe these Impacts have been dQY.OPiayed, omitted or miSillpresenfed in the EA. and that 
both the public partlcipatioo J)C'Oce5S and the EA Itself are completely inadequate for the 
formalioo of an informed policy decision on this project. Therefore, 'M!trge that a ful 
Environmental Impact Statement be developed. 

THE PUBUC COMMENT PROCESS WAS FLAWED 

\Mlile 'M! welcome the opportlrity to comment on this document, 'M! and several other groups 
fcx.nd It very difflOJit to pn1pare these comments because ot a runber ot reasons including: 
less than one month time between receipt ot the documents and the public hearings, supporting 
documents ~ailable 1611il well after the public hearing, and sevenll supportlng documents 
I-'VIV&ilable as late as Mart:h 26. We appreciated the assistance ot DOE's office of General 
Cooosel In maldng most of the requested documents available and extending the comment 
deadline by tv.o v.eeks. Nonetheless, this process v.es neal1y IJr10Mlr1cable and did nothing to 
encourage public participation. Rather it seemed driven by an unrealistic timetable. We lrll• 
the Department to consider r8-openlng the comment period and ensure that all supporting 
documents are publidy available. 

THE PROPOSED PROJECT HAS SIGNIACANT ENVIRONMENTAL IMPACTS INHICH ARE 
NOT ADEQUATELY ADDRESSED IN THE ENVIRONMENTAL ASSESSMENT (EA) 
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As a Wlole this EA tends to dov.nplay, and In 3001e cases, entirely omit environmental impacts 
associated wth the Proposed Action. Radioactive air emis.sions and radioactive \'oeSte 
generation 'MJUid all significantly inc:rease ISlder the Proposed Action, as one ~ld expect from 
a process w'llch breaks open fuel pins, releasing radioactive gases, then reprocesses the 
material in several steps, CXJntamlnatlng additional materials used in the reprocessing operation. 
F\6ther, 'tlotlile ¥.e question the estimates of~~ generated In the reprocessing steps, the 
assessment of decommissioning YI&Stes omits entirely the second electrorefiner W1ich ~d be 
used ISlder the Proposed Action. 

1. AIR EMISSIONS 

~ described In the EA. radioactive air emissions YIOUd pass through filters W1ich, according to 
Argonne's annual air monilonng reports (1994 INEL NESHAPs amual report), are efficient at 
removing partlcuates that are 0.3 miaoos In diameter. Radloactlve gases, such as tritium, and 
isotopes ot iodine, krypton and xenon, pass through these filters and en released into the 
st~ere. Ally adequate comparison of environmental impacts YIOUd describe and quantify 
the ~s v.Oich YIOUd be released ISlder the proposed action. These emissions ....ould approach 
100% of the radioactive gases CXJntained In the fuel assemblies reprocessed versus the hopefully 
neglible air emissions expected I.Wlder the no action alternative. Also, it is Lndear Wlat the air 
emissions are limited to in terms of blanket venus driver fuel assembly radioactive gas content. 
The air permit must have been based on some quantity ol radioisotope release, W1idl....as then 
tramlated Into "90 fuel assemblies" per year. Thus y,e C8IY'oOt detennine if the Proposed Action 
wll violate the air permll 

2. OTHER WASTE GENERATION 

We are dismayed to find that the analysis of ¥oeste generated l.Wlder each alternative suffers from 
a pel"!islent omlS5ion of important waste streams, and no description of actual data from 
previous reprocessing operations. 

First, as outlined in the public hearing held in Washington, DC on February 27, the 
decommissioning wastes from the Proposed Action cannoc possibly equal the decommissioning 
'olo8Sles from the No Action Alternative. In addition to the second electroreflner whidl 'MJUid be 
utilized l.Wlder the Porposed Action, several other pieces of equipment, such as the hot Isostatic 
press, filtering equipment for the cadmium and v.aste streams, the vacuum furnace and the 
cadmium and salt themselves ~d add to the total decomm1S5ionlng burden I.Wlder the 
Proposed Action. It Is this type of cursory (and Incomplete) analysis ol environmental impacts 
¥1\idl gives the appearance that this docllment Is • mere fOITTl81ity rather than a serious 
assessment of the environmental r13ks associated wth this reprocessing project. 

Second, the l.nlnium rececoverad from this reprocessing operation may no( be of sufficient 
;uity to be easily dasifled as "not ....aste; Of to be stored and handled as implied in the 
photagraphs in the EA. Even low concentrations of fission products In the uranium may prove 
problematic for It!! uitirnste dispositlcn 

1lllrd, there Is ro exp<ar.a!iOJ.I 'l:!i to the estimates ol so-called i...ow Level" Radioactive Waste, 
partiOJiarly no expiat'llltlon as to the much higher level of ,ncidental wastes" generated ISlder 
the No Action Alternative. 

Fourth, Wille the EA dalms that the volume of ~es needing storage wll be lower, even this 
flawed analysis shows that the mass ot radioactive Y<aSie generated wll be greater under the 
Proposed Adion. Assumptions about volumes uMd for comparison are not dearly stated,IWld, 
o1 CIJI.nll, significant v.astestreams such as the second electroreflner and the lJ"anium have 
been omitted. 

Comments and Responses Appendix DOE/EA -1148 



Commentor: A. Aurilio Document DOSS 

11 

14 

15 

Fifth, the EA mentions the reprocessing activities v.ttich have already occurred at the facility, yet 
contains no descliption of wastes generated. Such as description might provide a "reality d1eck" 
on some of the waste generation estimates in the EA since the historical reprocessing activities 
also apparently involved electrometallurgicaltreatment. 

3. OTHER ENVIRONMENTAL IMPACTS ARE NOT ADEQUATELY ADDRESSED 

\Nhile it appears that the dry geography at the INEL ....ould minimize .....ater contamination. 
environmental monitoring reports show that there has been some migration of radioactive 
contaminants to local groundwater. The Snake River Aquifer is a significant ground.....ater 
resource for the region. The potential for additional contamination through accidental release of 
materials during reprocessing has not been addressed in the EA. 

ALTERNATIVES TO REPROCESSING ARE NOT ADEQUATELY EXPLORED 

As discussed briefly at the public hearing, other alternatives to removing the sodium bond 
material from the EBR-11 irradiated fuels <lre not adequately explored. If such removal is indeed 
necessary. processes such as vacuum distillation should be given more than cursory mention. 

REPROCESSING OF IRRADIATED FUELS IS NOT JUSTIFIED 

Spent nudear fuel contains some of the most dangerous substances produced by human 
activities. Unshielded exposure of less than five minutes may deliver a lethal dose. \Nhile no 
one has, unfortunately, solved the problem of v.ttatto do v.1th these lethal \Wstes, generating 
additional y.estes through reprocessing fuels v.ttich have been stored safely onsite for decades 
defies common sense. 

The Proposed Action 'Mlllld increase both the amounts of radioactive waste and the complexity 
of the wastes generated. The EA tries to justify the Proposed Action by daiming that 
reprocessing v-.111 generate v.astes v.tlid1 are more suitable for disposal in a geologic repository, 
yet the criteria for such wastes has not been finalized, nor has such a repository been approved. 
Furthermore, the National Academy of Sdences notes that pyroprocessing wastes may not be 
suitable, and the EA itself desclibes additional .....aste streams (metal ingots and uranium) Wlose 
final disposition is uncertain. In essence, the Proposed Action ....ould generate at least four 
uncharacterized waste forms (ceramic, metal, separated uranium of unknov.n purity, and 
''inddental" TRU wastes) from t'Ml original irradiated fuels. 

ENVIRONMENTAL HARM WILL OCCUR AT ANY LEVEL OF REPROCESSING 

In its haste to begin reprocessing EBR-11 irradiated fuels, DOE tries dov.nplay the environmental 
impacts by emphasizing the proportion of fuels to be reprocessed. Reprocessing proponents 
daim that this is a "demonstration" project and therefore should not be subject to a full 
Environmental Impact Statement. HO'Mlver, the environment v-.111 be harmed ....nether this is 
called a "demonstration" project or not. The startup of this project represents a significant step in 
the w-ong direction regardless of the number of fuel assemblies ultimately reprocessed, and 
should be subject to a full EIS. 

We also support the concerns of other groups regarding nuclear non-proliferation. 

Sincerely 

k- :--._ 
; 'JO 

AMaAurilio 
Staff Scientist 

i -
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Responses to Document D085 

The commentor's concerns about the proposed demonstration are noted. The 

environmental impacts of the proposed demonstration project were analyzed in the 

environmental assessment and found to be small. 

2 The environmental assessment was prepared, in part, to assist the Department of Energy 

in determining whether to prepare an environmental impact statement or issue a Finding 

ofNo Significant Impact. Only after the results of the environmental assessment have 

been analyzed and public comments have been received and considered will the 

Department of Energy decide whether the environmental assessment can support a 

Finding of No Significant Impact or an environmental impact statement should be 

prepared. 

3 The references cited in the environmental assessment were placed in Department of 

Energy Public Reading Rooms. The comment period for the environmental assessment 

was reopened and extended to May 3, 1996. Additional information on this issue is 

provided in Chapter One of this Appendix. 

4 Section 4.1.1 of the environmental assessment details the amounts and types of potential 

radioactive emissions and wastes resulting from the proposed project. This section 

acknowledges that these potential emissions and wastes exceed those generated by the no 

action alternative. As described in Section 4.1.1.2 of the environmental assessment, even 

under the most conservative assumptions, radioactive air emissions would increase the 

annual radiation exposure of the maximally exposed individual by only 0.0003% above 

the natural background radiation, or approximately 0.01 t~;Q of the National Emission 

Standards for Hazardous Air Pollutants regulatory limit. Such an increase would have no 

measurable effect on human health. 

5, 7 The commentor is correct regarding differences in decommissioning waste volumes 

between the action and no action alternatives. The ceramic and metal waste forms would 

be produced in the proposed action and would not be produced in the no action 

alternative. However, the radioactive materials would still be present in the spent nuclear 
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fuel, which would require more storage volume. Testing of existing electrometallurgical 

treatment equipment using depleted uranium as a surrogate for spent nuclear fuel has 

been an ongoing effort conducted in the Fuel Conditioning Facility. Under the no action 

alternative, the second electrorefiner would not be placed in the Fuel Conditioning 

Facility argon cell, and, as a result would not have to be decontaminated during 

decommissioning. This would potentially decrease the volume of decommissioning 

waste by 18 cubic meters, or 11%, in the no action alternative. The environmental 

assessment (Table 4.6) has been changed to correct this error. However, because the 

other equipment (referred to by the commentor) is currently located in the Fuel 

Conditioning Facility and is contaminated, the decontamination and decommissioning 

wastes under the no action alternative properly include this equipment. 

6 As described in the environmental assessment on page 36 and page 73, 100% release of 

gaseous fission products is assumed for each of the alternatives as suggested by the 

commentor. A blanket spent nuclear fuel assembly contains less than 10% of the gaseous 

fission product inventory of a driver assembly. The environmental assessment has been 

changed to clarify this difference. Assuming, as the environmental assessment did, a 

100% release ofthese gases, there would be no violation of the air permit for Fuel 

Conditioning Facility operations under the proposed action or any of the action 

alternatives. 

8 The commentor is correct in noting that potential impurities in the by-product uranium 

may require additional care or storage considerations. In any event, however, the small 

volume ofby-product uranium can be readily accommodated by existing facilities at 

Argonne National Laboratory. If some or all ofthe uranium proves to be more 

radioactive than anticipated, it will be stored in the Radioactive Scrap and Waste Facility. 

The volume of stored uranium is included in the comparison of required storage volumes 

for the Radioactive Scrap and Waste Facility described in Section 5.0 of the 

environmental assessment. As stated in the title of the environmental assessment, the 

proposed action includes research as well as a demonstration. Since there is no known 

accurate method for predicting the uranium contamination under actual operating 

conditions, information on the amount of contamination or levels of impurities would be 

collected as part of the proposed project. 
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9 The estimates of low-level radioactive waste are extrapolated from years of data 

accumulated for operation of the two Argonne National Laboratory hot cell facilities. 

Under the no action alternative, incidental low-level waste generated by normal operation 

of the Fuel Conditioning Facility as a multipurpose hot cell as directed in suppmt of the 

Department of Energy programs other than the proposed action are assumed not to 

contain a high enough level of transuranic elements to be classified as transuranic wastes. 

Under the proposed action, some of the incidental waste items are assumed to become 

sufficiently contaminated with transuranic elements to be classified as transuranic wastes., 

and hence are identified in a different waste stream. 

10 The volume estimates in the environmental assessment are based on data gathered during 

the development of electrometallurgical technology and such fundamental physical 

parameters as the density of stainless steel and uranium. As stated in Section 5.0 ofthe 

environmental assessment, the impact ofthe reduction in volume is relatively minor for 

the small amount of spent nuclear fuel that would be treated in the demonstration. 

However, any volume reduction is unique to the electrometallurgical treatment 

technology relative to previously used spent nuclear fuel management technologies, such 

as reprocessmg. 

11 Data from recycling some 700 Experimental Breeder Reactor-11 spent nuclear fuel 

assemblies with an incomplete pyrometallurgical process from 1965 through 1969 have 

limited relevance to the proposed action. Those operations involved fuel with a burnup 

of about 1%, compared to almost 10% for the modern Experimental Breeder Reactor-II 

spent nuclear fuel; there was incomplete separation ot.the fission products; and the 

principal activity in krms of waste generation was fabricating recycled metallic fuel for 

the reactor. The radioactive waste residu~s of that early demonstration are stored in the 

Radioactive Scrap and Waste Facility, occupying 12 storage liners oftransuranic waste 

and 264 liners of low level waste. These waste residues will require additional 

processing or treatment prior to disposal. There are another 238 Radioactive Scrap and 

Waste Facility storage liners contaming scrap spent nuclear fuel elements ancl partial 

elements that were not recycled. 
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The present categorization oftransuranic, low-level, and high-level waste was not in 

existence during the 1960 operation. Changes in waste management nomenclature would 

make comparison to proposed operations difficult or meaningless. 

12 Section 4.2 of the environmental assessment discusses a broad range of accident 

scenarios, including the accidental release of radioactive materials during the operation of 

the electrorefiner. The environmental assessment shows that the accident risks are 

extremely small. Further, most accidents apply to all alternatives, not just the proposed 

action. Because all the materials are solids at room temperature, the risk of groundwater 

contamination would be small event in the event of an accident. 

13 The environmental assessment analyzed three alternatives in detail and considered several 

other process alternatives which were eliminated from detailed evaluation. In general, the 

excluded alternatives had not reached a level of development that would allow a detailed 

evaluation. Evaluation of alternative processes such as vacuum distillation that were 

identified in the public comment period have been added to the environmental 

assessment, Section 2.1. The potential environmental impacts that would result from 

implementing a conceptual treatment process cannot be analyzed in equal detail relative 

to the impacts that can be quantified for a process that has reached an adequate level of 

technical maturity. 

14 The proposed research and demonstration project would produce the typical waste and 

by-product streams of the electrometallurgical technique in order to quantify these 

streams, to characterize them, and to answer the very questions posed by the commentor, 

the National Research Council, other peer review committees, and involved scientists and 

engmeers. 

15 Only after public comments have been received and considered will the Department of 

Energy decide whether the environmental assessment can support a Finding ofNo 

Significant Impact or if an environmental impact statement should be prepared. 10 CFR 

Part 1021, Appendix D to Subpart D, "Classes of Actions That Normally Require 

Environmental Impact Statements" lists a set of actions that normallv require an 

environmental impact statement (emphasis added). This does not foreclose the case-by-
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case assessment of the appropriate level ofNational Environmental Policy Act 

documentation. 

16 The proposed demonstration project does not separate plutonium. Moreover, the 

technology employed is not capable of separating plutonium. It is consistent with the 

nonproliferation policy of the United States, which does not encourage the civil use of 

plutonium. Accordingly, the United States does not engage in plutonium reprocessing. 

Further, by removing and then blending down the highly-enriched uranium, the project 

supports the goal of the United States to seek to eliminate where possible the 

accumulation of stockpiles of highly-enriched uranium or plutonium. As a result the 

proposed demonstration project is consistent with the nonproliferation policy of the 

United States. An additional response to comments regarding nonproliferation concerns 

is provided in Chapter One of this Appendix. 
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Com •• rt~ to Bridge the G.tp • Energy •-~3urch Found.1tion. 
Military Production Network • Nucleu Control Institute • Public Citizen 
Sn.1ke River Alli.1nce, Idaho • Southwest Research & Information Center 

The Honorable Hazel O'Leary 
Secretary 
U. S. Department of Energy 
1000 Independence Avenue. S.W. 
Washington DC 20585 

Dear Secretary O'Leary: 

4April 1996 

bv facsimile Jnd mail 

We write to express concern about the manner in which the Department of Energy is 
handling its obligations under the National Environmental Policy Act (NEPAl regarding the 
proposed start-up in Idaho of a new reprocessing technology known variously as "pyre
processing• or "electrometallurgical treatment." Ocoar!T!l,.nt:ll conduct ~f the !'!"EPA r:::·:ie·.,· 
appea!3 to run counter to your initiatives to get DO~ to rigorously comply with NEPA and your 
openness policy. Th~ coocems are in addition to the substantive questions of the project itself. 
including contravening of Administration non-prolifer.ltion policy. 

DOE proposes to commence operation of an entirely new nuclear reprocessing technology. 
involving placing irradiated fuel assemblies in a molten salt heated to a high temperature. and 
running an electric current through the molten solution to "plate out• weapons-uS<~ble nuclear 
material. separating it from the other constituents of the spent fuel. (That DOE asserts it will 
subsequently blend down the highly enriched uranium does not alter the fact that this new 
technology is reprocessing. Furthermore. tbe technology can. and in fact was designed to. 
separate out the transuranics after removing the uranium.) For two dec:~des. U.S. policy has been 
opposed to reprocessing of non-military fuels. for sound non-proliferation reasons. Now. for 
re:JSOns that nrc less than convincing. DOE proposes to brenk that long-standing non-proliferation 
banier. :~nd to do so utilizing a new technology that could e:tacerb:lte proliferation problems 
because it is arguably more compact (and thus more readily conce:~led). and e:JSier :md cheaper than 
conventional solvent e:ttraction reprocessing techniques. 

The proposed project is thus one that is extremely controVe!3ial: it can have major impacts 
on the human environment This is particularly troubling given that DOE's NEPA regulations 
require an Environmental Impact Statement tEIS) for reprocessing projects. Yet DOE has to date 
chosen not to prepare an EIS but rather a far more limited Environmental Assessment lEA). We 
believe this to run counter to your efforts to get DOE to conscientiously comply with NEPA. We 
therefore urge your direct involvement to assure that a full E!S is performed prior to any decision 
whether to begin down this very slippery slope. 

Additionally. the Department's conduct of the EA process itself has been disconcerting, to 
say the least. The EA is a very conc!usory document. summarizing conclusions about supposed 
environmental impacts without providing tbe buis for those conclusions. The reader is inSlead 
referred to a large number of specific documents incorpora1ed by reference into 1he EA. documents 
in which the detailed analysis is supposed to be found. However. the Department failed to make 
the referenced documents available in its public reading rooms in advance of the EA hearings held 
in Idaho and Washinglon. D.C. This failure resulted in making the EA hearings something of a 
f:m:e. :>.s :~e b.asiJ for the EA wa.s not available to the public for review be lore the hearings. 

Numerous groups complained about chis at 1he he:uings and requested that DOE make 
available the documents incorporaced by rcfcrcnc~ in 1he EA and e.>:tend the comment period by an 
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equivalent period once the full set of documents was available. DOE promised to mak:e the 
documents available. but the promised de:~dlines came and went and the full set of documents 
referenced in the EA were still missing from the public document rooms. We understand they are 
still missing today. · 

The public bad been told. via a Federal Register notice and through mailings of the EA. that 
the de:~dline for comments was to ben March. As indicated above, repeated requests were made 
in February at the EA. bearings that !be documents be made available and the comment period 
e.~~:tended accordingly. Prompt response by DOE was promised. 

However. despite numerous inquiries. as of2l March. the day beiore the purported 
deadline. DOE still had failed to indic:ue whether !be deadline would be e:o::tended. At a meeting on 
22 March. the deadline date. the DOE General Counsel informally informed three members of the 
public that the deadline would be e:<tended two weeks. After the dose of business on the day 
comments would omerwise have been due. one of these individuals was faxed alecter formallv 
notif:o-ing him of the e:<tension of the comment period. To our knowledge. no other member ;f the 
public has received formal notifiC:Jtion of the extension. No notice has been mailed out to people 
who requested the E.-\. nor has :~ny notice been published in the Federal Register. 

Extending !be public comment period without notifyin~ the public of the e:uension is 
ine.'l.plicable. Failing to make available the full set of documents incorporated by reference into a 
NEPA document being circulated for public comment is unacceptable. And conducting a hearing 
into the NEPA document :llld a written comment period thereon prior to the documents being made 
available runs counter to your oft-repeated policies of DOE full compliance with NEPA and your 
openness initiative. The NEPA process has fallen apart. 

We urge that you take immediate steps to rectify this situation by: ( ll assuring that all 
documents incorporated by reference in the EA are available in the DOE public reading rooms: (2l 
when that is accomplished. publishing notice in the Federal Register and mailing out notification to 
all who had requested the EA of the availability oi the documents :1nd that new hearings and a new 
comment period on the EA are being $Cheduled so that meaningful comments. based on the E.r\ and 
the documents incorporated by reference therein.= be submitted in a timely f;uhion. 

We also urge that you personally review both the procedural question of whether an ElS 
should in iact be performed and the ~ubstantive questions associated with this worrisome project 
prior to any decision to approve it. We further ;uk that this letter be included in the formal 
comments received on the Draft EA. 

Sincerely. 

Daniel Hirsch Brian Costner Maureen Eldredge 
Committee to Bridge the Gap Energy Re-search foundation ,'vtilitary Prudur.:tion Network 

Dan Horner 
Nuclear Control Institute 

Don Hancock 

Bill Magavern 
Public Citizen 

Southwest Research & lnforma:ion Center 

cc: T errv L:lsh 
Greg Bass/ 

Beatrice Brailsford 
Snake River Alliance· Idaho 
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Responses to Document 0086 

1 ,4, 9 The commentors' concerns about proceeding with this demonstration are acknowledged. 

The Department of Energy decided to prepare an environmental assessment for this 

demonstration to determine whether an environmental impact statement is required. It is 

appropriate to note that the Department of Energy has taken several steps to enhance 

public participation in the process, including: 

• early public notice of the Department of Energy's intent to prepare an environmental 

assessment 

• opportunities for interested parties to review and comment on the environmental 

assessment before Department of Energy approval 

• public comment meetings in Idaho Falls and Washington, D.C. 

• extension of the public comment period until May 3, 1996 in response to public 

requests. 

The Department of Energy does not regard electrometallurgical treatment as 

"reprocessing" as that term has been used historically. The National Academy of 

Sciences reports refer to the electrometallurgical process as spent nuclear fuel treatment 

or processing. The Department of Energy Programmatic .Spent Nuclear Fuel 

Management and Idaho National Engineering Laboratory Environmental Restoration 

and Waste Management Programs Environmental Impact Statement (DOE/EIS-0203-F) 

has defined processing as "applying a chemical or physical process designed to alter the 

characteristics of the spent fuel nuclear material." The electrometallurgical process meets 

this definition. In addition, the National Academy of Sciences report on treating 

Department of Energy spent nuclear fuel stated, "The committee recommended that such 

research and development should be conducted exclusively to evaluate the 

electrometallurgical technology's effectiveness for treating Department of Energy spent 

nuclear fuel, and funding decisions about electrometallurgical research and development 

for Department of Energy spent nuclear fuel treatment should be independent of issues 

related to the Integral Fast Reactor Program." Department of Energy regulations do not 

preclude the preparation of an environmental assessment to determine if an 
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environmental impact statement is required. For further discussion, please refer to 

Chapter One of this Appendix. 

2,3 The proposed demonstration project does not separate plutonium. Moreover, the 

technology employed is not capable of separating plutonium. It is consistent with the 

nonproliferation policy of the United States, which does not encourage the civil use of 

plutonium. Accordingly, the United States does not engage in plutonium reprocessing. 

Further, by removing and then blending down the highly-enriched uranium, the project 

supports the goal of the United States to seek to eliminate where possible the 

accumulation of stockpiles of highly-enriched uranium or plutonium. As a result, the 

proposed demonstration project is consistent with the nonproliferation policy ofthe 

United States. An additional response to comments regarding nonproliferation concerns 

is provided in Chapter One of this Appendix. 

5,6,7,8 The references cited in the environmental assessment have been placed in the 

Department of Energy public reading rooms. Additional information on this issue is 

provided in Chapter One of this Appendix. 
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Greg Bass 
EA Document Manager 
U.S. Department of Energy 
Argonne Group-West 
P.O Box 2528 
Idaho Falls, ID 83403 

April 5, 1996 

Re: Comments on Draft Environmental Assessment for Electrometallurgiclll Treatment 
Resem:h and Demonstration Project in the Fuel Conditioning Facility at Argonne National 
Laboratory-West 

Dear Mr. Bass: 

Public Citizen believes the draft EA constitutes an insufficient consideration of the 
environmental and proliferation consequences of the proposed pyroprocessing program. We 
joined other groups in an August 25, 1995, letter to Secretary O'Leary calling for an 
environmental impact statement before any startup of pyroprocessing, and we here reiter.~te 
that call. 

The EA represents an a post facto attempt to r.ltionalize DOE's political decision to 
keep pyroprocessing - a relic of the cancelled Advanced Liquid Metal Reactor progr.~m -
alive as a jobs program. DOE has offered no credible scientific proof that irradiated fuel from 
EBR-II (another vestige of the ALMR) can not be safely stored rather than processed. 

DOE justifies pyroprocessing on the grounds of tre<~tment of irradiated fuel. However, 
according to a panel of the National Academy of Sciences, the treatment would produce 
uncharacterized waste forms that are not likely to be suitable for emplacement in a repository, 
which is the ostensible long-term destination of the waste. The draft EA does not address that 
problem. 

DOE's char.1cterization of the proposed action as a "limited demonstration" is a 
subterfuge, and runs contrary to the intent of the National Environmental Policy Act. Before 
starting up the new electrorefiner. DOE must analyze the consequences of full-scale 
pyroprocessing. Instead, DOE is trying to use the demonstr.~tion to avoid an EIS and build up 

lUI ph Nader. Founder 

215 Pcnnsylvanl.a Avtnuc SE • Wuhlngton. D.C. 2000) • (201) ~ 
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an irretrievable comrrdtment of federal resources to the electrometallurgical treatment route. 

For very good reasons, U.S. policy has opposed reprocessing of non-military fuels for 
two decades. Pyroprocessing is a reprocessing technology, despite DOE's denials, and the 
National Academy of Sciences has said that the technology Ncould be used by another country 
to obtain plutonium for a weapons program." U.S. efforts to persuade other countries to shun 
reprocessing will be undermined by a U.S. pyroprocessing program. 

Furthermore, the EA has been undermined by a process stacked against citizens 
groups. Rather than fairly considering the different options, the EA states conclusions not 
supported by evidence. Many of the documents referenced by the EA were not available to 
citizens during the comment period. 

Before implementing the pyroprocessing proposal, DOE should conduct an 
environmental impact statement with a fair process in which relevant documents are made 
available in a timely fashion. 

Respectfully Submitted, 

8;JI2~ 
Bill Magavem 
Director 
Critical Mass Energy Project 
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Responses to Document D087 

1, 7 The commentor' s concerns about the environmental assessment are noted. In order to 

provide the public an opportunity to review the proposed project, a public comment 

period was provided and public meetings were held. In accordance with 10 CFR Part 

1 021, the Department of Energy prepared an environmental assessment for the 

electrometallurgical treatment demonstration project to assist with agency planning and 

decision making. On the basis of the environmental assessment, the Department of 

Energy will decide whether to prepare a Finding ofNo Significant Impact or an 

environmental impact statement. For more information see Chapter One of this 

Appendix. 

6 The commentor asserts that electrometallurgical treatment technology is reprocessing and 

the demonstration project would violate the nonproliferation policy of the United States. 

The Department of Energy does not regard electrometallurgical treatment as 

"reprocessing" as that term has been used historically. The National Academy of 

Sciences reports refer to the electrometallurgical process as spent nuclear fuel treatment 

or processing. The Department of Energy Programmatic Spent Nuclear Fuel 

Management and Idaho National Engineering Laboratory Environmental Restoration 

and Waste Management Programs Environmental Impact Statement (DOE/EIS-0203-F) 

has defined processing as "applying a chemical or physical process designed to alter the 

characteristics of the spent fuel nuclear material." The electrometallurgical process meets 

this definition. In addition, the National Academy of Sciences report on treating 

Department of Energy spent nuclear fuel stated, "The committee recommended that such 

research and development should be conducted exclusively to evaluate the 

electrometallurgical technology's effectiveness for treating Department of Energy spent 

nuclear fuel, and funding decisions about electrometallurgical research and development 

for Department of Energy spent nuclear fuel treatment should be independent of issues 

related to the Integral Fast Reactor Program." Department of Energy regulations do not 

preclude the preparation of an environmental assessment to determine if an 

environmental impact statement is required. For further discussion, please refer to 

Chapter One of this Appendix. The Department of Energy has considered the possibility 
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ofthe use of this technology and its impact on the nonproliferation policy of the United 

States in Section 4. 7 of the environmental assessment. 

2,9 The Department of Energy has prepared this environmental assessment for the 

electrometallurgical treatment demonstration project to assist with agency planning and 

decision making. On the basis of the environmental assessment, the Department of 

Energy will decide whether to prepare a Finding of No Significant Impact or an 

environmental impact statement. 

3 As stated in Section 5.0 ofthe environmental assessment, the majority of Experimental 

Breeder Reactor-II spent nuclear fuel will be stored under any ofthe alternatives 

analyzed. In fact, as acknowledged in Section 5.0, Experimental Breeder Reactor-II spent 

nuclear fuel has been safely stored for a number of years. However, the spent nuclear fuel 

is susceptible to stress corrosion cracking. As Section 4.4.2 discusses, the Experimental 

Breeder Reactor spent nuclear fuel is likely not eligible for disposal in a geologic 

repository without treatment because of the presence of sodium. As a result, the 

Department of Energy is exploring technologies that will not only continue to ensure safe 

storage, but will also condition the spent nuclear fuel into a form that will allow its 

disposal in a geologic repository. 

4 The proposed research and demonstration project would produce the typical waste and 

by-product streams of the electrometallurgical technique in order to quantify these 

streams, to characterize them, and to answer the very questions posed by the commentor, 

the National Research Council, other peer review committees, and involved scientists and 

engmeers. 

5 The proposed action is a limited demonstration of a potential treatment technology for 

Experimental Breeder Reactor-II spent nuclear fuel. A successful demonstration would 

provide data on the basis of which a decision can be made for its application to the 

remainder of Experimental Breeder Reactor-II spent nuclear fuel and possibly other types 

of spent nuclear fuel. Any such proposal will be considered within all applicable laws 

and regulations, including appropriate National Environmental Policy Act analysis. 
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Additional discussion of the appropriate level ofNational Environmental Policy Act 

review is provided in Chapter One of this Appendix. 

7 ,8, 9 The references cited in the environmental assessment have been placed in the 

Department of Energy public reading rooms. Additional information on this issue is 

provided in Chapter One of this Appendix. 

Comments and Responses Appendix DOE/EA-1148 



Commentor: B. Brailsford 

• 
Snake Rtver Atlunce 
0 ~II: 1711 • B,U' ID IJ 7COI • lc>l/ 14<•9111 
o Ba 4090 • !(adtum 10 IJJ40 • HH/711-Hll 

'/(''"!. Ctntu · Prcctr//t /0 I HOI· 2<>1/lH-41'1 

April 5, 1996 

Mr. Greg Bass 
EA Document Manager 
US Department of Energy 
Sox 2528 
Idaho Falls, ID 83403 
By FAX: 208/533-7422 

Dear Mr. Bass: 

The snake River Alliance is an Idaho-based citizens 
org~ni~ation that has served as the citizen monitor of 
activities at the Idaho National Engineering Laboratory for 
the past 17 years. We have 1,200 individual, family, and 
business members, most of whom live in southern Idaho. On 
their behalf, I offer the following comments on the 
El~ctrometallurgical Treatment, Research, and Demonstration 
Project in the Fuel Conditioning Facility at Argonne 
National Laboratory-West draft environmental assas,ment. 

The Snake River Alliance's primary concerns are: 

Proliferation Lapacts 
Reprocessing is the separation of uranium or plutonium from 
spent nuclear !uel. Once highly-enriched uranium end 
plutonium are isolated, they are no longer protected from 
potential proliferation by spent fuel's intense 
radioactivity and can be used either to make fresh reactor 
fuel or nuclear bomb~. Reproce~sing is there!ore a 
proliferation risk. 

Aa a matter of policy, the US has ~en backing away 
from reprocessing aince the l970s, though the DO£ continued 
tO reprocess spent fuel until at least the late 1980s. 
President Ford said in 177' that •reprocessing should ~ 
deferred unci! there ia a sound reason to conclude that the 
world community can effectively overcome the risks of 
proliferation.• President Carter ended civilian 
reproces5ing in 1977. In 1992 President Bush formally ended 
~ilitary reprocessing as part of a •aet o! principles to 
guide our non-proliferation efforts in the years ahead." 
President Clinton's Presidential Decision Directive No. 13 
reaffirmed his predecessors· positions in 1993. More 
recently, in a DO£ analysis attached to the US-EURATOM 
agreement, our country'• position was deccribed thus: "The 
United State,, for ita part, does not engage in reprocessing 
for anv ouroose• (empha&is added! . 

Document D088 

Comments and Responses Appendix DOE/EA-1148 



Commentor: B. Brailsford Document DOSS 

2 

4 

In the pyroprocessing draft EA, the DOE attempts-
vainly--to 1) redefine reprocessing and 2) tweak the 
application of the pyroproceesing technology contemplated 
here. These efforts are made to obscure the fact that 
development of the pyroprocessing technology runs counter to 
the US's own long-established opposition to reprocessing. 

The EA's definition of reprocessinq is: "Processing of 
reactor-irradiated nuclear material {primarily spent nuclear 
fuel) to recover fissile and fertile material, in order to 
recycle such materials primarily for defense programs." 
This rendering suggests that the recovered material ~ to 
be recycled in order for the recovery process to qudlify as 
reprocessing. This limitation is not sound. There is, for 
instance, HEU stored at the Idaho Chemical Processing Plant 
that has not (yet) been recycled, but there ie no question 
that it was produced by reprocessing spent nuclear fuel. 
Moreover, to try to further restrict reprocessing by making 
it applicable primarily to defense programs ignores the US's 
official opposition to reprocessing in nations that use it 
in their civilian programs. 

~rose by any other name .... The DOE should abandon 
efforts it makes here and elsewhere to obscure reprocessing 
proposals by naming them something else. 

And let there be no mistake. The proposed action in 
this EA is to develop a technology that can separate both 
highly enriched uranium and plutonium from spent fuel. At 
the Idaho Falls hearing (February 21, 1996), an Argonne 
representative stated: "There is a moment when HEU is 
separate." That would be a moment of some interest to 
anyone interested in obtaining HEU--for civilian or military 
use, here or abroad. 

Plutonium can also be recovered with the pyroprocessing 
technology. In fact, the National Academy of Sciences and 
the secretary of Energy are among those who have stressed 
that plutonium separation was the intended use of the 
technology when it was part of the Integral Fast Reactor. 
Though the demonstration project contemplated here would not 
separate pure plutonium, an Argonne representative explained 
during a February 22 tour of the Puel Conditioning Facility 
how, with slight modification, the facility could again be 
used to demonstrate a plutonium separation technology. 

Since pyroprocessing is in fact a reprocessing 
technology, the DOE should abandon its development. At the 
very least, the DOE must prepare a full environmental impact 
statement on its pyroproceeeing plane to comport with its 
own National Environmental Policy Act regulations, which 
require an EIS on the operation of any new reprocessing 
facility. 

(At the Idaho Falls draft EA hearing, an Argonne 
representative asserted that the DOE Office of Arms Control 
and Nonproliferation had determined that the pyroproceesing 
technology does not po~e proliferation risks. Though not 
certain that that determination had been put in writing J!l, 
the Argonne representative promised to make any written 
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aetermlnation available. If one exists, the Alliance would 
very much appreciate <" copy.) 

Environmental ~aet• 
Development of the pyroprocessing technology is ostensibly 
aimed at preparing Experimental Breeder Reactor-II spent 
fuel (at least) for final disposition, though the draft EA 
does not explain why HEU must be separated to accomplish 
that goal. Nor does the draft EA explain why EBR-II spent 
fuel must be pyroprocessed before other alternatives are 
fully explored, since the DOE acknowledges •near-term 
storage of EBR-II spent fuel presents no compelling 
environmental, safety or health concern.H In fact, the 
push to pyroprocess may prove worse than useless in the long 
run since, according to the NAS, "the major limitation of 
t:ie electrometallurgical proceas ... ia its present inability 
to produce waste forms with behavior that is well 
understood." The NAS also concluded that •the fate of the 
cladding-metal waste form is a major open que!ltion.,~, ,a:.11d 
qualifying the zeolite waste form for burial could present 
major challenges.• These uncertainties, added to our 
nation's uncertainty about the ultimate fate of most nuclear 
w,~te, should lead the DOE to accept Sandia National 
Laboratories' recommendation that •most decisions on (spent 
fuel) treatment or conditioning should wait until a 
repository type and site are knownw [bold italics in 
original] . 

In what might be an attempt to tread lightly past 
environmental uncertainties, the draft EA provides 
inadequate, often obfuscated information about the 
pyroprocessing technology demonstration's waste streams. 
For instance, the process produces transuranic waste. The 
EA fails to discuss any impacts of TRUwaste storage or 
disposal. The most serious gaps appear in the discussion of 
the uranium stream. Uranium is separated, blended-down to 
an enrichment that has no particular use, and set on a shelf 
at ANL-H until the DOE decides what to do with it next. 
Somehow this scenario led the EA's authors to conclude that 
ll the uranium stream is not waste (though it may be later) 
and 2) its impacts need not be analyzed. This approach is 
even more problematic when compared with the EA's listing of 
spent fuel as a waste (which does not match the DOE's 
categorization but certainly matches ours) because it 
requires interim storage and disposal. The uranium requires 
interim storage and may require disposal, unleas of course, 
it is recycled (which would mean that it had been 
reprocessed) . 

All this is to say that getting the uranium to the 
strange mid-point envisaged in this EA and then taking the 
next step (blend-down further and recycle or dispose) have 
environmental impacts that must be analyzed. And they must 
be analyzed next to some kind of environmental benefit, 
which this draft EA fails to demonstrate. 
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NEPA Proc::e811 

A fundamental principle of NEPA is that connected act~ons 
and cumulative actions should be analyzed in a single 
environmental study. Agencies must avoid segmentation, 
which might obscure the significance of the environmental 
impacts of an action as a whole if component parts are 
analyzed separately. 

The pyroprocessing EA--and in fact the entire effort to 
salvage a •mission" from the canceled IFR program--is a 
study in segmentation. 

Pyroprocessing is the reprocessing portion of the IFR 
program transformed imperfectly into a spent fuel 
"management" program. Since it was in large part sp€nt fuel 
reprocessing that led to cancellation of the IFR, Argonne 
has been trying to mask the program ever since. 

To mollify proliferation concerns, Argonne tweaked its 
original plan and now proposes variations on its process to 
leave plutonium in one of the waste streams so that it will 
be less than ideal for bombmaking and to blend-down the HEU 
eo it can't be used in bombs. But other nations may not 
find those modifications sufficient, since they are neither 
irreversible nor verifiable under the current proposal. 

The scope of the pyroprocessing proposal has shifted 
with time and by audience. One Argonne study suggests that 
pyroprocessing could be used on all commercial spent fuel, a 
suggestion echoed in the spent fuel EIS. The spent fuel EIS 
asserts that nuclear navy spent fuel, which would be a ready 
feedstock for an INEL pyroprocessor, "could also be 
electrometallurgically processed," even though the same 
study describes nuclear navy spent fuel as -well-suited for 
direct storage ... without additional stabilization." 

The DOE's intent was to start the pyroprocessing 
technology proposed for demonstration here based on a 1990 
EA on the IFR program. The process was to have begun early 
last fall, but that schedule ignored the DOE's own NEPA 
regulations. Seven public interest organizations, including 
the Alliance, objected to startup without an EIS in August 
1995. 

Since the case for an EIS is irrefutable but 
politically inconvenient, the sands have continued to shift. 
The latest, written-down-in-the-EA-so-who-could-doubt-it! 
proposed action is to demonstrate the pyroprocessing 
technology on .4 MT uranium of EBR-II driver fuel and 1.2 MT 
uranium of EBR-II blanket fuel. These amounts were 
evidently chosen baaed on some notion that reprocessing a 
little bit of spent fuel isn't really reprocessing. (And a 
little bit pregnant .... ) Perhaps because the entire project 
has been recut to fit so often, the chosen numbers are 
evidently hard for Argonne to remember. 

When asked at the Idaho Falls draft EA hearing why a 
new, uncontaminated high-throughput electrorefiner was being 
installed for the so-called demonstration, an Argonne 
official said, •And we're looking at something on the or~er 
of SO tons of material which would go through the high 
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throughput electrorefiner." No, in this draft EA we're 
looking at 1.2 tons of blanket fuel, remember? 

And there it is. Segmentation. The DOE intends to 
slide right through this EA to a finding o( no significant 
impact, right through the demonstration, some more, 
unspecified NEPA analysis with a preordained result, and or. 
to production. That ia a viol•tion of NEPA. 

Conclusion 
Overall, the analysis in this environmental assessment is 
cursory at beet and misleading at worst. It mirrors the 
~ttempts to salvage a part of the IFR project: the 
purported need for pyroproceseing is contradicted by the DOE 
itself, its purported benefits are nothing more than bald 
assertions, and its risks are summarily dismissed. An EA 
tr.at asse:~:·ts (though does not show) analysis of an airplane 
crash into a nuclear facility and then observes that "most 
accidents evolve slowly" should be dismissed as well. This 
is a poor attempt indeed to justify a project that has no 
justification. 

The Snake River Alliance's commitment to peace is as 
abiding as our commitment to the protection of our land and 
p~~ple. The Alliance therefore advocates that development 
of the pyroprocessing technology be halted because of ita 
dubious environmental benefits and its clear proliferation 
risks. The funding now going to the project should be 
redirected to address genuine environmental threats. For 
the interim, it is more prudent in every sense to store the 
spent fuel slated for pyroprocessing as safely as possible. 

However, if the Department of Energy finds politics 
more compelling than proliferation, it must at the very 
least prepare an environmental impact statement on the 
pyroprocessing technology. 

~~~ 6-A.~ 
S~jmitted_b~ . 

~~eatrice B ""lsford~~ 
Program director 
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Responses to Document D088 

1,3,12 For clarity and consistency, the Department of Energy used the same definition of 

reprocessing in the environmental assessment that was used in the Department of'Energy 

Programmatic Spent Nuclear Fuel Management and Idaho National Engineering 

Laboratory Environmental Restoration and Waste Management Programs Environmental 

Impact Statement (DOE/EIS-0203-F), which has undergone extensive public review. 

Electrometallurgical treatment is a new application of an established metallurgical 

technology which is being explored to prepare spent nuclear fuel and its associated waste 

forms for disposition. 

The Department of Energy does not regard electrometallurgical treatment as 

"reprocessing" as that term has been used historically. The National Academy of 

Sciences reports refer to the electrometallurgical process as spent nuclear fuel treatment 

or processing. The Department of Energy Programmatic Spent Nuclear Fuel 

Management and Idaho National Engineering Laboratory Environmental Restoration 

and Waste Management Programs Environmental Impact Statement (DOE/EIS-0203-F) 

has defined processing as "applying a chemical or physical process designed to alter the 

characteristics of the spent fuel nuclear material." The electrometallurgical process meets 

this definition. In addition, the National Academy of Sciences report on treating 

Department of Energy spent nuclear fuel stated, "The committee recommended that such 

research and development should be conducted exclusively to evaluate the 

electrometallurgical technology's effectiveness for treating Department of Energy spent 

nuclear fuel, and funding decisions about electrometallurgical research and development 

for Department of Energy spent nuclear fuel treatment should be independent of issues 

related to the Integral Fast Reactor Program." Department of Energy regulations do not 

preclude the preparation of an environmental assessment to determine if an 

environmental impact statement is required. For further discussion, please refer to 

Chapter One of this Appendix. 

2 Electrometallurgical treatment technology does not and cannot separate pure plutonium. 

Neither is it a uranium enrichment process; its uranium product would reflect the 

enrichment level of the feed stock spent nuclear fuel. In the case of Experimental Breeder 
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Reactor-II spent nuclear fuel, and the proposed demonstration project, the average 

enrichment is approximately 65%. As is stated in the environmental assessment, this 

uranium will be blended with depleted uranium to achieve an enrichment level of less 

than 20%. At no time will highly-enriched uranium leave the protection of the hot cell. 

In the proposed demonstration, plutonium would not be separated and would always be 

contaminated with fission products and other actinide elements. 

It is incorrect to assert that this demonstration or a modification of it could result in 

plutonium separation even if, as other commentors have suggested, the operating voltage 

were adjusted. 

Regardless of whether the liquid cadmium cathode is used, electrometallurgical 

technology does not, cannot, and never has been able to separate pure plutonium. It 

simply is not a plutonium separation technology. In the configuration proposed to be 

used in the demonstration, this technology is not even capable of removing the actinides 

from the fission products. The presence of these materials make the plutonium both non

weapons grade and self-protecting against theft or diversion because of high radiation 

levels. See Chapter One of this Appendix for more information. 

4,12 As noted above, the Department of Energy does not regard electrometallurgical treatment 

as "reprocessing" as that term has been used historically. See Chapter One of this 

Appendix for more information. 

5 The comment is correct that a primary purpose of the proposed action is to demonstrate a 

technology that may help the Department of Energy prepare spent nuclear fuel for 

disposal. Although the purpose is not to extract uranium, doing so may be beneficial. The 

commentor also suggests that electrometallurgical technology could be used with the goal 

of simply disposing the uranium along with the fission products and plutonium in the 

ceramic waste stream The Department of Energy does not support this approach. in pan 

because the low-enriched uranium by-product of the proposed action is not a waste. 

Further, the suggested approach would signiticantly increase both the cost of processing 

and the volume of waste generated. Considerably more salt and cadmium would be 
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required because the suggested approach would involve chemical oxidation rather than 

electrotransport of the uranium. Leaving the uranium in the waste stream to be adsorbed 

in the zeolite, with subsequent conversion to the ceramic waste form, would increase the 

waste volume by at least a factor of25. However, the uranium would have to be blended 

down to a low enrichment to control nuclear criticality. If the uranium were blended 

down to less than 1% enrichment for disposal, the increase in waste volume would be on 

the order of 1000. By removing the uranium, the storage volume for both uranium and 

high-level waste can be kept low. 

6 The proposed research and demonstration project would produce the typical waste and 

by-product streams of the electrometallurgical technique in order to quantify these 

streams, to characterize them, and to answer the very questions posed by the commentor, 

the National Research Council, other peer review committees, and involved scientists and 

engmeers. 

The characteristics of the candidate waste forms and the characteristics of the repository 

are both used to develop acceptance criteria. Development of appropriate waste forms 

should proceed in parallel with repository site selection. This is the approach being taken 

by the Department with the various borosilicate glass waste forms. 

7 Section 4.5 of the environmental assessment indicates that transuranic wastes are 

currently generated in other Argonne National Laboratory-West hot cell operations and 

are packaged according to Radioactive Waste Management Complex waste acceptance 

criteria. The Department of Energy is currently preparing a Waste Management 

Programmatic Environmental Impact Statementfor Managing Treatment, Storage, and 

Disposal of Radioactive and Hazardous Waste. The waste from the proposed action or 

any of the alternatives would be disposed of according to decisions made in that National 

Environmental Policy Act review. The environmental assessment shows that the impacts 

of managing these waste streams for the proposed action would be small. 

8 As described in the environmental assessment Section 2.3, the low-enriched uranium by

product would be stored at Argonne National Laboratory-West until a decision is made 

regarding its ultimate disposition. The quantity of highly-enriched uranium 
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( 41 0 kilograms) resulting from the demonstration is a small fraction of the 5 600 

kilograms that are currently stored on the site. After blending down, the resultant product 

oflow-enriched uranium (1400 kilograms) and depleted uranium (1200 kilograms) 

resulting from the treatment of the blanket spent fuel is a small fraction ofthe depleted 

uranium (200,000 kilograms) that are presently at the Argonne National Laboratory site. 

These data in Section 2.3 were used to analyze the potential environmental impacts. The 

uranium is not considered as waste, as noted in Table 4-6 of the environmental 

assessment. The environmental assessment has been changed to avoid confusion. 

9 The proposed action includes research on a new application of this technology, 

development of operating data for test equipment, and a limited application 

demonstration. If the demonstration project is successful, the Department of Energy will 

review the data and decide whether to propose future applications of the technology. For 

further discussion of issues related to the appropriate level of National Environmental 

Policy Act review, see Chapter One of this Appendix. 

10,11 Electrometallurgical treatment is a research and development project which has been the 

subject of changing national policy as directed by the Congress. As such, it has 

undergone changes to reflect both the results of experimentation and changes in policy_ 

One ofthe strengths ofthis technology is its ability to accommodate these changes. This 

environmental assessment considers only the proposed demonstration project; any other 

proposal would be outside the scope of this environmental assessment. For further 

discussion of issues related to proliferation, see Chapter One of this Appendix. 

13 The second electrorefiner would be developed in response to a recommendation of the 

National Research Council that a 200 kilogram/day capacity be demonstrated. It would 

use a spare vessel from the current electrorefiner, but with a different cathode design. 

Because the equipment is not capable of continuous production, the demonstration will be 

made with a batch operation approaching 160 kilograms and would require depleted 

uranium because of criticality concerns. Any proposal to apply e1ectrometallurgical 

treatment more broadly than the proposed action in this document would be the subject of 

further appropriate National Environmental Policy Act analysis. See Chapter One of this 

Appendix for a more detailed discussion of these issues. 
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14 This environmental assessment was prepared following Department of Energy and 

Council of Environmental Quality guidance. Every attempt has been made to insure that 

the document is complete and accurate. 

15,17 The environmental assessment analyzed three alternatives in detail and considered several 

other process alternatives which were eliminated from detailed evaluation. In general, the 

excluded alternatives had not reached a level of development that would allow a detailed 

evaluation. Evaluation of alternative processes that were identified in the public 

comment period have been added to the environmental assessment, Section 2.1. The 

potential environmental impacts that would result from implementing a conceptual 

treatment process cannot be analyzed in equal detail relative to the impacts that can be 

quantified for a process that has reached an adequate level of technical maturity. As 

described in the environmental assessment, the impacts of the proposed action and the 

alternatives were found to be extremely small. For a further discussion of issues related 

to proliferation, see Chapter One ofthis Appendix. 

16 Funding ultimately provided for Department of Energy projects is determined by 

Congress and the President through processes that are outside the scope of this 

environmental assessment. However, the Department has supported funding for this 

project because it believes the technology is a promising one for dealing with some of the 

Department's spent fuel problems. 

18 In accordance with 1 0 CFR Part 1 021, the Department of Energy prepared an 

environmental assessment for the electrometallurgical treatment demonstration project to 

assist with agency planning and decision making. On the basis of the environmental 

assessment, the Department of Energy will decide whether to prepare a Finding ofNo 

Significant Impact or an environmental impact statement. 
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CAflOl MOSELEY-BRAUN 
o.LH>S 

JE!nite~ J'tates J'emde 
WASHINGTON. DC 2051G-1303 

The Honorable Hazel R. O'Leary 
Secretary 
United States Deparunent of Energy 
James Forrestal Building 
1000 Independence Avenue SW 
Washington, D.C. 20585 

Dear Secretary O'Leary: 

March 20, 1996 

COAM4nus: 

BAMC:INC. MOUSING. ,t.NO 
U~I.AN AfFAIR'S 

SPECIAL AGlNG 

It is my understanding that the Deparunent of Ena-gy recently held hearings regarding 
the proposed demonstration of an advanced spent nuclear fuel management technology. I 
would like to add my support for this project. 

This research project will treat 125 spent nuclear fuel assemblies from the EBR-II test 
reactor for safe long-term storage and eventual geologic dillposal. As outlined in the Draft 
Envirorun~mal Assessment for th~ El«tromaalhlrigal TretJJWnt Rtsearch and D~monsrration 
Project in 1M F~l Conditioning Facility at Argonnt National Laboratory - Wtsr, this 
research can be conduced without negative environmental impact. Moving forward with the 
project quickly will help cut the eventual cost of cleanup and waste management for at least 
one DoE site, and holds promise that DoE is serious about examining "better, cheaper, and 
faster" ways to deal with its nuclear waste issues. 

Electrometallurgical technology for the treatment of spent nuclear fuel was invented in 
lllinois. and was recognized in 1991 with a prestigious R&D 100 Award as one of the 100 
best technology developments in the nation that year. Scientists at Argonne National 
Laboratory's main site near Chicago are currently carrying out research to determine how this 
technology can be adapted to solve the worst spent nuclear fuel problems throughout the DoE 
complex. Application of electrometallurgical technology in the Idaho project will allow 
s~ieuti~LS tv do~m<>nsUah: the viability of tlte waste reduction and ~tabilization process that 
potentially can be used for all types of spent nuclear fuel. 

Development of advanced technologies for the betterment of humankind is what we 
expect of our national laboratory system. The Department of Energy and Argonne National 
Laboratory are taking a big step toward dealing with the nuclear waste issue, and I urge your 
continued support of this project. 

Sincerely, 

Carol Moseley-Bra n 
United States Senator 

... 

Comments and Responses Appendix DOE/EA-1148 



Commentor: Senator Carol Moseley-Braun Document D089 

Responses to Document D089 

1 The Department of Energy acknowledges the commentor's statement on this proposed 

action. 

2 The Department of Energy also acknowledges that moving forward with this proposed 

action may help cut the cost of nuclear spent nuclear fuel management. 

3 Although the general topic of technology development is not within the scope of this 

environmental assessment, the Department of Energy emphasizes ongoing programs for 

technology development, especially to solve national problems, such as the treatment of 

spent nuclear fuel. The demonstration of the electrometallurgical technology could be a 

crucial step in solving some of the difficult problems of spent nuclear fuel management. 
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COMMITTEE TO BRIDGE THE GAP 
1637 BLILER AVENUE. SUITE 203 

LOS ANGELES, CALIFORNIA 90025 

Terry R. Lash. Ph.D. 
Director 
Office of Nuclear Energy 
U.S. Department of Energy 
NE-1. 5A-143 
1000 Independence Avenue. S.W. 
Washington DC 2058.5 

by facsimile and mail 

Dear Director Lash: 

(310) -!7S..0829 

Document D090 

28 March 1996 

On 30 January. 1996. you wrote to us. transmitting a copy of and soliciting comments on 
the Draft Environmemal Assessment for the Electro-Metallurgical Spent Nuclear Fuel Treatmenc 
Project proposed to be conducced at the Argonne National Lab- West facility based ac the Idaho 
National Energy Lab. You also informed us of hearings to be held in Idaho and in Washington. 
D.C. in February on the draft EA. 

Subsequent thereto. three colleagues and I traveled a thousand miles in part to review. in 
preparation for the hearings, the documents included by reference in the EA. As you know. the 
EA is in many places merely a summary document. referring the: reader instead to more than a 
score- of more detailed documents that are incorporated into the EA by reference. 

We were. therefore, surprised to find none of the referenced documents available in the 
DOE public reading room in Idaho Falls. I understand that other groups tried to review the 
referenced documents at the DOE public reading room in Washington. D.C.. in advance of their 
hearing. with the same result-none of the documents incorporated by reference into the EA were 
available for public review. 

f raised this matter at the Idaho hearing and made a formal request that the documents 
incorporated by reference be made available to the public and that the deadline for comments be 
e:\lended by two months from the time the full documents are available. I was promised a prompt 
reply. and. despite repeated inquiries. I have still yet to be informed about the extension request 
At the Idaho hearing on 21 February.! stated as follows: 

There are large numbers of documents that are included in the environmental 
assessment bv reference. The documents are nol in the EA itself. bul are included by 
reference. incorporated by reference. 
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LJnfortunatelv. those documents are not publicly available. The public reading 
room here in Idaho FJ.Jls indicates they do not have them. The technical library says they 
do not have them. And even if they did. since October you've now closed off the technical 
library to members of the public. 

So. there is no way for the public in a public hearing, or in a comment process, to 
be able to meaningfully respond to the substance of thi$ environmental assessment. because 
the underlying documentation that's been incorporated by reference has been closed off to 
them. I believe this is a violation of NEPA. It's also a violation of the openness policies of 
the Secretary of Energy. 

And I make a formal request here on the record that you now make available all of 
the documents included in the references to the EA and that are included by reference in the 
te.,t. make those available and e:~.tend the public comment !period] by two months from the 
time you publicly announce that those documents are available. 

I think this is necessary both for compliance ... [with I the law and also ior the 
process. There's no way to respond if we only have conclusions and do not have the 
material from which those conclusions are based. 

Later in the hearing. Ernie Hughes, DOE director for ANL-West and a member of the 
hearing panel, responded to my request as follows: "This afternoon during the session. it was 
brought up that the references were no< in the public reading rooms. We certainly have no 
intention of not making the references available. We have every intention of making them 
available." 

He went on to say. "In response. however. to this afternoon's comment. I would advise 
you that this week we will collect up all the references and they will be made available at the 
various reading rooms. So. if anybody needs those references. please avail yourselves of them in 
the reading rooms. • 

In response to my further inquiry about our request for an elltension of the comment period 
because of the unavailability of the material incorporated by reference into the EA.. Mr. Hughes 
said that the request would be reviewed and responded to promptly. As to the documents, he said 
that all the documents would be in all the public reading rooms within the next week. i.e .. by 
March I. 

On :!:3 February. W. Gregory Bass. the EA Document Manager for DOE's Argonne Area 
Office-West. sent out a letter to "stakeholders." It stated. in part. "In response to a request from 
members of the public. DOE will make reference materials which were used in preparing the 
subject draft Environmental Assessment (EAl available for public review. These reference 
documents will be available in DOE public reading rooms in Idaho and Washington. D.C.l2.J'. 
March I, 19%." (emphasis added) 

Had we. on the basis of that notice. traveled substantial distance again on L March to 
review the documents. we would again have been disappointed. At the 'I7 February hearing in 
Washington. D.C.-at which there were numerous complaints about the absence of the referenced 
documents and req uestsfurelltensiurr.niunirc:reto== DOE smtethharthe-documenrs-would be 
available on -t March. not I March as promised at the: Idaho hearing and in Mr. Bass's lener of ::3 
February. 

However. even that turned out not to be the case. On 7 March. Mr. Bass wrote to specified 
DOE public reading rooms. transmining a number of documents that had been incorpor:Hed by 
ret'erence into the EA. These documents were thus not available until 8 :VIarch at the earliest: 
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anyone wbo traveled to a public reading room before then would not have been able to review 
them. 

But even then the full set of incorporated-by-reference documents were not available for 
public review-and were not available in the Washington. D.C.. reading room at DOE HQ 015 late 
as last Friday, 22 March. the supposed end of the comment period. A few examples of key 
documents or portions of documents incorporated into the EA and critical to any serious response 
to the EA that remain missing from the public reading room are: 

·Accident Assessments for Idaho National Engineering LAboratory Facilities. • A portion of 
this document is in the reading room, but only every other page ti.e .. only the odd-numbered 
pages). Presumably the document original was double-sided and only one side of each page 
was copied. The result is that the copy available for inspection is useless, with every other 
page missing. This is a critical document. for it is in this document apparently that the details 
of one of the two major accident sequences are analyzed, with the EA merely reporting the 
results. 

'Pyrochemical Processing of DOE Spent Nuclear Fuels." Only the first page of this paper is 
available in the reading room--the rest of the article was not provided. [One cannot claim that 
the factual assertion in the EA for which this paper was cited is found only on this first page 
and therefore the full paper was not provided. First of all. the public has the right to see the 
fuil paper to see the conte:"<t. But. more importantly, the claim made in the EA for which this 
paper is referenced is found nowhere on the page of the article produced. The EA cites it for 
the proposition that "The waste forms (ceramic cylinders and metal alloy ingots) resulting 
from electrometallurgical treatment are eltpected to be at least as durable as those made with 
borosilicate glass.· The page of the article made available does not address that issue.! 

The EA refers (p. 16) to DOE's Technology Integration Plan. I particularly called this 
referenced document to the attention of Mr. Hughes and Mr. Bass at the Idaho hearing and 
asked that they make sure it is included in the documents available at the reading rooms. and 
was assured it would be. It is not. I 

The document "Submittal of the Spent Nuclear (Fuel) Program Technology Prioritization 
Results" appears to be incomplete. It refers to Appendices D and E. but these appendices are 
not included (indeed. no appendices are). The few pages of the "Submittal" document that are 
available merely summarize conclusiOtU. saying the detailed information upon which the 
conclusions are based is to be found in the appendices. But unfortunately,the appendices are 
nowhere to be found. 

It is my understanding that Anna Aurilio of the U.S. Public Interest Research Group has 
notitied DOE of other documents that appear to not have been provided to the public reading room 
r will not repeat those here. but [incorporate her notification by reference.2 

Let us summarize the situation. Despite the requirement in NEPA that any documents 
incorporated by reference into NEPA documents be made publicly available. OOE failed to do so 

I P:m ,, . .1 propo.<ed rn . ...:n to rhc Tcc:hn<>l<'!~ lnte;r.uion Pl:m is incluJetlrn rhc Pt:rcr''"" memo. bur the 
Plan 1~lf IS nuL 

: I no1c that nne nf the tlucumcnlS. the Wtnbcr~ ;ontl Allrc:tl "DOE Special Cll<e Waste ... •. Jucs not :.ppc-.1r 

t<• be tn the .:oUccuuo nf E.A rcfercnccJ J<lc:umcnts ;ot the: re31.lin~ """"· I un<lci"L:ll\J DOE"''"' d:um~ tho! 
Jocumcnt.:an be found'" the 1:-JEL .SNF PEIS <lf ..upponin~ .kll.'Um.cnL• fOC' it--but the publtc ll:L• no ... a, 
nf l.:nowtn!_llh.31. It •~ not .:1tct.l tn the EA th:ll. w:1~. It •·• not it•unJ in the rc:ldirttl n• ~n E.-\ Jocumcnt<. 
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when it announced the availability of the EA. and solicited public comments thereon. Furthermore. 
DOE failed to make the documents lVailable in advance of the hearings the Department held on the 
EA. making those hearings something of an empty shell. The EA is a conclusory document. with 
the supporting data and analyses in incorporated-by-reference documents that were improperly 
shielded from the public. The public was thus effectively precluded from its right to comment at 
the hearings. People who traveled substantial distances to review the documents in advance of the 
hearings were blocked in their effort to analyze and comment.on the bases for the EA.'s conclusions 
by the failure to make the referenced documents available. 

Subsequently. DOE promised to rectify the situation by making the referenced documents 
available. The public was told--at the Idaho hearing and by letter from Mr. Bass-that all the 
docunfi!TI'IS'WUI'li'l"'t!'lWilable by 1 March. They weren't. Then it was promised to be 4 March. 
but some of the documents were not provided until at least 8 March--a mere two weeks before the 
comments were supposed to be due. and long after both public hearings. Anyone who traveled to 
Wasbington or Idaho to review the documents in advance of the hearing would find none: who 
then went to the document room on 1 March found none: who went between 4 March and 7 March 
found that a number of the documents had still not arrived. But even one who went as late as the 
purported deadline for comments. 22 March. still found key documents or portions thereof not 
available. The right to comment meaningfully has been effectively abrogated. 

Now we come to the matter of the repeated requests for extension of the comment deadline 
in recognition of DOE's failure to produced the incorporated-by-reference documents in a timely 
fashion. I first made this request on 21 February. I was promised a prompt reply. A week or so 
lart:r. having heard nothing, I contacted Ernie Hughes, who once again promised an answer 
shortly. Still none came. I made repeated additional calls to Mr. Hughes, who said he understood 
that one must notify the public substantially in advance if the due date is indeed 22 March or 
sometime later. He promised to contact your office to fmd out if the extension was granted. and if 
so. for how long. I understand he made a number of calls to the NE office on this matter. By the 
week of 18 March. a few days before the due date for comments if there was no extension. I still 
had had no response. I spoke again and again with Mr. Hughes. who made additional inquiries. I 
tried to reach Ray Hunter in your office directly; my call was not returned. 

I have been informed indirectly that finally. at a meeting on Friday, 22 March. the date on 
which the comments would otherwise have been due, Robert Nordbaus, DOE General Counsel. 
informed Dan Homer of the Nuclear Control Institute and others that a two week extension was 
grante~'l'terfaxed (after close of business on the 22nd) to Mr. Horner--but apparently to no 
one else--General Counsel Nordhaus stated that "the Department has decided to treat any comments 
postmarked by AprilS. 1996 as submitted in a timely manner. • 

Despite my formal requests for an extension based on OOE's failure to provide the 
referenced documents in a timely fashion. I to this date still have received no communication from 
DOE on this matter. Furthennore. to my knowledge DOE bas failed to either publish in the Federal 
Register or mail out to recipients of the EA notice of the extension. DOE published the original 
deadline in the Federal Register and in the original mailing of the EA: when it purportedly granted 
the request to make the referenced documents available, it mailed out notice thereon to recipients of 
the EA. Yet DOE has now extended the comment period. due to the failure to produce the 
referenced documents, but apparently has failed to provide formal notice to anyone except Dan 
Homer of the Nuclear Control Institute. 

In this critical pyroprocessing matter. DOE has violated fundamental NEPA requirement5. 
Documents incorporated by reference in theE-\ were not made publicly available: when DOE 
purports to correct the failure. the full set of documents never become available. The basic set of 
documents that are made available become so on 8 March. five weeks after vou wrote solicitinu --- ' ~ 
comments on the EA. Yet. rather than making the full documents available and extending the 
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comment period by the time delay involved in so doing, DOE never makes all the referenced 
documents available and e:uends che comment period by only two wee b. Then. co compound 
matters. DOE fails co ootif y the public of the e~censioo. 

Perhaps the most frustrating aspect of this has been DOE's failure to respond in a timely 
fashion co my request for the extension in light of the absence of the referenced documents. I was 
promised a prompt response. By the purponed due date of 22 March. I sti II had received none. 
This is nO! only an affront 10 due process and 10 the public's rights under NEPA. it is simply 
unprofessional. I was promised and promised and promised a response long before the due date 
of 22 Man: h. and received none. 

It is also inexplicable that DOE would apparently decide-on the very day comments were 
to be due-co extend the comment. and yet fail to notify the public of this decision. DOE appears to 
think that Dan Horner of the Nuclear Control Institute, the only person to my knowledge who bas 
received written notification of the extension, u somehow an agent of DOE and can notify all other 
interested members of the public of DOE's decision. That is DOE's job, not Mr. Homer's. He 
has no way of lcnowio~ who has requested a copy of the EA and should therefore be notified of the 
e:Uension of the period for commenting oa it DOE should follow the normal procedure for 
announcing extensions of comment periods for NEPA documents-publish notice in the Federal 
Register. where the original deadline wu noticed. and/or mail out the extension no«ic:e to all who 
had n:ceived the EA originally. It malccs no sense to grant an extension of a public comment 
period without informing the public one bas done so. 

In light of all these violations of basic NEPA process-a public hearing held when the 
incorporated documents are not available. failure to provide the full sec even now. failure to notify 
the public of the minimal extension DOE has granted--! malce the following requests: 

At long last, provide to all the public reading rooms a full and complete set of all the documents 
incorporated by reference in the EA. 

Because I have no•v traveled twice long distances to Idaho and Washington to review these 
documents. which were not fully available at either time. send to me the documents that are 
missing. 

• Once :1 full set of the documents is finally publicly available, publish a no«ice to that effect in the 
Federal Register and mail a notice to all who received the EA. In that notice. announce that 
because of the failure of the Department to make any of the referenced documents available 
before the public hearings. new public hearings will be scheduled with at least a month's 
no«ice. Furthermore. because of the failure to make all of the referenced documents available in 
a timely man Mr. a new public comment period will be 3cheduled. with comments due two 
montb.s after issuance of the notice. 

The way DOE has handled this EA process is abysmal. Referenced documents are not 
made :Jvailable. requesn for e.ltensions 3re not responded to in a timely fashion. and when 
granted. the public is not told. If you will pardon the expression. "this is no wav to run a 
railroad.' • 

The National Environmental Policy Act.&:~! am sure you know. is a public participation 
stalute. It is designed ro ensure that the public and policymalcers are fully informed of crirical 
environmental information before decisions an: made. As is stated in 40 CFR § J500.l(b). 'NEPA 
procedures must insure that environmental infonnation is available to pubjic officials and citizens 
h~forr Jrdsioru 1'1Wdr und be fort! ucrimu UTe rakn. ·(emphasis added). The policy requirement is 
to 'fe lncourage and facilitate public involvement in decisions which affect the quality of the human 
environment.' 40 CFR § 1500.2Jd). With reganis environmental 3SSCssments. 'The asency shall 
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involve environmental agencies. applicants, and the public. to the extent practicable. in preparing 
assess menu ... ." 40 CFR § 1.501.4(b). h appears that. far from complying with these 
requirements. DOE is deliberately subverting NEPA on this important proposed project 

I urge you to take immediate steps to get this NEPA process back on tracl.:... I look forward 
to your prompt reply. 

cc: Secretary Hazel O'Leary 
Dan Homer. NCI 
Tom Oements. Greenpeace 
Joel Reynolds, Esq .. NRDC 
Anna Aurilio. US PIRG 
Beatrice Brailsford, SnaJc:e River Alliance 
Bill Magavem, Esq .. Public Citizen 
Chuck Broscius, EDF 
Eldon Greenberg, Esq. 
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Sincerely, 

Daniel Hirsch 
President 
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Responses to Document D090 

The references cited in the environmental assessment have been placed in the 

Department of Energy public reading rooms. Additional information on this issue is 

provided in Chapter One of this Appendix. 
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Department of Energy 
Argonne Group - West 

P.O. Box 2528 
Idaho Falls. Idaho 83403-2528 

AprillO, 1996 

NOTE TO: Administrative Record file for DOEIEA-1148 

FROM: W. Gregory Bass, DOE ARG-W 4Y~ 

SUBJECT: TELEPHONED COMMENTS ON DRAIT EA FROM MS. DEBRA WILCOX 
OF SAIC, INC., YUCCA MOUNTAIN PROJECT 

Debra Wilcox called on March 19, 1996. She had reviewed the draft EA and had the following 

comments: 

The Waste Acceptance Criteria for the Geologic Repository is being developed for High 
Level Waste and Spent Nuclear Fuel. The Nuclear Regulatory Commission (NRC) 
definition of HL W is the one being used in developing the waste acceptance criteria. The 
waste streams in the proposed action described in EA-1148 that are intended for geologic 
disposal should meet the NRC definition of High Level Waste or Spent Nuclear Fuel. 

Page 96, 4th paragraph, 2nd sentence should read, "The working group in charge of 
researching this issue has issued an interim report. which draws the following 

prdimjmvy conclusions:". 

Page 97, 3rd paragraph should read, wThe Director of DOE Office of Civilian 
Radioactive Waste Management recently issued a policy of not accepting SNF containing 
RCRA components for the geologic repository.". 

Ms. Wilcox's address is: 

Ms. Debra Wilcox 
1241 Town Center Drive 

Buildin~: 5 
Las Vegas. Nevada 89\34 
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Responses to Document D091 

The definition of high-level radioactive waste as employed in the environmental 

assessment comes from the Nuclear Waste Policy Act which states" (A) the highly 

radioactive material resulting from the reprocessing of spent nuclear fuel, including liquid 

waste produced directly in reprocessing and any solid material derived from such liquid 

waste that contains fission products in sufficient concentrations; and (B) other highly 

radioactive material that the Commission, consistent with existing law, determines by 

rule requires permanent isolation." The waste forms given in Table 4-4 of the 

environmental assessment that are categorized as high-level waste will be qualified as 

such because they contain large quantities of fission products and are highly radioactive. 

These materials are therefore assumed to require permanent isolation. For the purposes 

of meeting the agreement between the State of Idaho and the Department of Energy to 

remove spent nuclear fuel from the State, these materials will be treated as spent nuclear 

fuel. 

2,3 The environmental assessment has been revised to reflect this comment. 
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COMMITTEE Tb BRIDGE THE GA.P 
1637 BUTLER AVENUE, SUITE 203 

Mr. Greg aass 
EA Document l\iana2er 
U.S. Dep:uttnent ofEnergy 
.-\rgonnt' Group-West 
P.O. Bo:~ 2528 
Idaho Falls: Idaho 83-l03 

LOS ANGELES, CALIFORNIA 90025 
(310) 478-0829 

Re: Wrinen Conmtents on Draft En,·ironnlental Assessment 
"Electromet:illurgical Trearment Research and 
Demonstration Project in the Fuel Conditioning Facility at 
Argonne National Laboratol)'- West". 

Dear Mr. Bass: 

5 .-\pril 1996 

Herewith please find the written comments by the Conuninee to Bridge the Gap (CDG) 
regarding the U.S. Dep:uttnent of Ent>r~ (OOE) proposal to commence reprocessing of more than 
at~ of spent nudearrl."liCtor fuel at Argonne NatiOnal Laboratory- West (ANI,.-West) in Idaho. 
These written Cornnlents supplement oral testimony presmted at tht> hearing on tht> Draft 
En 1·ironmental Assessment (EA) held in Idaho Falls on 21 February 1996. 

Before we commence our response to the specific contents of the Draft EA. mention of 
certain process concerns is in order (although these matters touch on substantive defects in theE<\ 
as well). We have previously complained that the Draft EA is largely a conclusory document. with 
the substantive basts for the conclusions contained not in the EA. but in a number of other 
docwnents incorporated by reference into the EA and which were not made a1·ailable for public 
reriew prior to the EA hearings.l We requested at that tinle, and numerous times subsequently. 
that the full set of incorporated documents be made publicly anilable, and that the time for 
conunents be extended by two months. DOE originally provided about two months from the time 
the EA was available, but having failed to provide the incorporated documents. the due date should 
be two months from.the time the Dt>partrueol finally mt>t its obligations to make a,·ailable all the 
documents incorporated by reference into the EA. We requested and were promised a prompt 
response to both the request that the full set of documents be made available and the request that the 

1 See, e.g. my comment~ during the 21 February hearing. my letter to Terry Lash of281\J,uch 1006, <~nd 
the 4 Arril199o letter to Secretary O'Leary from CBG and a number of other organizations. The letter 
to Dir~tor Lash is attached hereto. The.letter to Secretary. O'Leary was rrodded to ~·our rreviously. 
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time for conunent be extended accordinglv. A number of other organizations made similar 
requests.:! ~ • 

Tht: Department's failure to deal adequately "'ith either request is discussed in detail in 
CBG's :!8 f..·farch letter to Director Lash and the 4 April group letter to Secretary O'Lcal)'. Rather 
th~ rept:at the material tht:rein. we hereby incorporate both by reference. Ct:rtain matters merit 
bemg updated. howen:r. 

We hare received no written response to any of our requests. However. a couple of days 
ago. we receil·ed a phone call from t-.latt Urey and Shane Jolmston of DOE. They indicated they 
had hem asked to respond to a narrow portion of m)' 28 March letter to Terry Lash. that portion 
which identified fow· documents as among the documents incorporated by reference in the EA but 
missing from the DOE public reading rooms. Mr. l.Trey and :\lr . .Johnston indicated that DOE 
would attempt to get those docwnents to me by yesterday or today. I indicated that that would do 
little good. since conunents are due today and there would be no opportunity to review the 
docwnents ami prepare subsbntive conw1ents based on them. ·Indeed, the documents arrind 
)·e~terday. pro,·idin~ no reasonable opportunity to rel·iew them. check them against other sources. 
ami t:omment me:uungfully upon them. When I asked regarding DOE response to the re5tnf my 
letter. l was told there was none at present. Today. 5 April. the date w~:: understand indirectly is 
the c:o;tended conunent deadline. has come and gone with no response. one wa~· or the other. to 
most of our rt:t)Ut:sts. dating. back to February. 

·\'indicated above. there is no way in which to meaningfully review the documents 
rl·ceived · -nly yesterday. A maio purpose of the National Environmental Policy Act (N"EPA) is to 
prol·ide a reasonable period of time for review of NEP A documents in ad,·ance of public comment. 
Om· CW'SOI)' review for completeness. however, indicates DOE still ha~n't even provided the full 
ducwnents in question. My 28 March letter indicated that an10ng the documents missing were 
appendices D and E referred to but not included in the document "Submittal of the Spent ~nclcar 
Program "11·chnology Prioritization Results." That "Spent Nuclear Program Technolog)' 
Prioritization • document was incorporated by reference into the EA at p. 16. As I wrote in my 
letter to Director Lash: 

The document "Submittal of the Spent Nuclear (Fuel) Program Technology 
Prioritization Results• appears to be incomplete. It ref en; to Appendices D and E. 
but these appendices are not included (indeed, no appendices are). The few pages of 
the "Submittal" document that are available ffil'fcl\' summarize conclusions, sa\il12 
the detailed infonnatioo upon which the conclusions are based is to be fow1d in the 
~ppendices. But Wlfortunatcly. the appendices arc nowhere to be found. 

However, the documents received from DOE yestcrda)' do not contain the requested 
Appendices. Instead, we have merely been pro\·ided a second copy of the incomplete vcrslon of 
the "Spent Nuclear Progr.un Technology Prioritization" document. still missing the appendices" 
Since the portion of the document provided is .iust a summary of conclusions. with the reader 
referred to the detailed appendices for the basis for the conclusions. there is no way a mernher of 
the public can meaningfully comment on the document or the E:\'s reliance on i1.3 

2see. e.~., transcnrt of Washington, D.C. EA hearing. 27 f'<'hruary. 

3 A S('parate document provided, the Technology Integration Plan, does have an ArrendL'- D and E. but 
lt ls cll:'ar that thosto appendices are not the ones referred to in the "Submittal" document. ThP "lan·s 
.-\ppendL' Dis entitled "Two Examples for Prioritization," whereas lht:< "Submittal'' document rviers 
(at p. 5-71 to "38 new technology activity sht't'lS identified in .Arpt'ndi.\ D. Ji of ~\·hil"h were mcluJeJ 1'1 

the prioritiza!Jon analysis." These 38 technology activity sheets are not found in or identified io thP 
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The EA relies heavily on tht "Spent 1'\uclcar Progr.un Technology Prioritization" 
do..-uml·nt. ,\t p. 1<>. tht: E.-\ assc11s that the propost:d dectro_metallurgical tedmology i~ thc_b~st of 
all altl•rnati\"e teclmolo2ies. cirin2 to this doc1uncnt as its basts. Thrct: wmpctmg technolog~es-
~lass material midatio~ and diss'Uiution. plasma arc process. and chloride robtility--are mentioned 
;md dismissed in a sin2lt: sentence. based on the referenced docmnent. :\t p. (l-7. the E.-\ gin•s a 
mere sentence to each -of these thret: alternatives. dismissing them without further analvsis. 
"'ithout access to the full desctiption and analysis of these aJtemati\·es contained in the referenced 
docwnent. there is nothing in the public rewrd of the EA to substantively address these altemati\·es 
or ~y supposed high r_rulking of t~e dectrome!allurgic~ approach compared to allt:mativ_~:s. The 
E.\ IS completely devmd of analys1s of altt:matn·es best des the propost:d dectrometallm·gxcal 
approach and the no aclion altemative. Failure to make available the full "Spent Nuclear Pwg1~1m 
Tt:chnology Prioritization." with its detailed description of the alternatives and basis for ranking. 
impemussibly cripples the EA and shields from the public major portions of the basis on which it 
purportedly rests. 

TheE,\ is equally condusory when it comes to a.o;sessmcnt of emironmental impact~ from 
accidents. It pro\· ides results. but no analysis on which those results assenedly are based. 
referring the reader instead to certain docwnents incorporated by n:fen:nce. One of those key 
documents is "Accident Assessments for Idaho National Encineering LaboratorY Facilities." which 
we were provided only yesterday. lt is hundredo; of pages long. We ob\·iously-cannot in a single 
day analyze it and check it against the chums made regarding it in the EA. 

\\"e note that other doc1m1ents not included in the malt'lials available in the DOE public 
reading rooms ha\·c not been made a\·ai.lable to us either. For example. in our lener to Direl"lor 
Lash, we noted that Am1a Aurilio of the li.S. Public Interest Research Group (L'S PIRG) had 
presented DOE with a list of other incorporated-by-ref crence docwnents that were not in the DOE 
public readjug room. and that we incorporated by reference her request into ours. !\ly 
tnH.Icrstanding is that DOE has prm·idcd to "\Is .. \urilio at least some of the do..-ument-; she 
iuentificd as missing. but they ha\·c not been provided to us. 

This leads to a central due process issue. Public conunent was solicited by DOE. both in 
the form of public testimony at scheduled hearings and in written eonunents to be submitted to the 
agency thereafter. on the Draft EA. Docwnents Incorporated by reference into the EA. howe\·er. 
were not made a\'ai.lable to the public prior to the hearings. After the lack of arai.lability of the 
documents was pointed out at the hearings by members of the public. DOE subsequently mailed 
out notice to all rt·cipicnl<; of the EA that the docwnents would be made a\· ail able by I I\ larch. 
However. enn that deadline was not met. Indeed. a number of the documents were not a\ ailable 
even when the published deadtine for comments (:!21\'larch) passed. Some are still not a\·ailable 
today. 

\\llen DOE was notified separately by US PIRG and CBG that documents were still 
missing. DOE's response was to pro\' ide some of those documents toPS PIRG and CBG alone. 
Tlll:re is no evidence that the documents were placed in the public reacting rooms. Certainly. no 
noticl' WiL'i pro\·idcd to the public that the full set of doc1m1ents were not in the reading rooms as of 
1 \larch as promised and that additional documents were still missing as late as a couple of days 

Plan·~ :\pf"'ndL'. D. Sm1tlarly, the Plan·~ Apf"'ndi.'. E is nwrely a glossary oi lt>rms, v•hen-as Uw 
""Sul:omilt.lJ"" document S<lVS "Th~ tour nt'\\' rroCL'SSt'S \\'t>rt' r.:mk.eJ l:o..tsed upon lhe Jet.1iJed lornUllon 
gtwn Ill the adl\·ity sheds in .-\pf"'ndi.' E." Tht!rc• arc ohviously nD adi,·it~· sht•l'ls ll"hatsoL'' L'r tn the 
glossan· appendi.'. of lh£' T<>chnology lntegralwn l'liln. The :\ppcndices D and [ oi the "Subnuttal"" 
Jocumt>nl an• simply missing. 
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before the (extended) comment deadline of 5 April. And. as we hal·e pointed out in ow letters to 
Secrei'J.I')' O'Leary and Director lash. the public has never been informed of the two-week 
conunent extension, an extraordinary situation. Nor have we received a response to our request 
for an extemion that would start when the documents are finally available in full and continuing for 
a period comparable to that initially announced when theE<\ availability was noticed. We think the 
~PA process has gonen totally out of hand and DOE should just start over. 

A couple of other process comments remain to be made. At the 21 February Idaho hearing. 
DOE promised to pro,· ide us certain information, information which we have not received. The 
E-\ and the presentations by DOE at the hearing only gave figwes for the amount of material to be 
processed and waste to be produced in terms of vohnne. The amount of radioactivity (i.e., the 
number of curies for individual radioactive species and the total number of curies for all 
radioisotopes) was not disclosed. As we pointed out at the hearing, the volume of waste (whether 
it is 5 cubic meters or 2) is largely irrelevant in terms of enviroomental impact. It is the 
radioactivity that matters. And one cannot assess impact-; without knowing how much 
radioacli,·ity will be involved. We were promised that information and told it could be providoo 
"fairly quicldy." (fR 44). We have never received the promised information. 

Secondly. Ernie Hughes, DOE Director of ANL-West. stated at the 21 February hearing: 

The [federal government's nonproliferation] policy has been reviewed at 
headquarters by the Office of Nuclear Energy. by the Office of Nonproliferation 
and National Security, the General Cmmsel's Office, and so on. and all have 
dtfmnined that this project is -- falls within the guidelines of the nonproliferation 
policy. 

TR 187 

Later (lR 218-219), we asked for copies of the nonproliferation reviews of this project by 
the DOE offices identified by Mr. Hughes as having conducted such reviews. He promised, "I 
\';ill check that and respond, certainly." TR 219. We have received no written response. We 
eventually called Mr. Hughes and inquired about the promised fCSJ>OOSe. He said It was his 
Wlderstandiog that there had, in fact, been no formal nonproliferabon reliew of this project by any 
DOE office. as had been in1plied in his statement at the hearing, but that rather se,·eral offices had 
been provided the Draft EA and none raised objections. This is, of course, a far cry from ha\·ing 
conducted a fonnal nonproliferation review. He also indicated it was his understanding there was 
nothing in writing about any review by these offices. We asked him to memorialize his verbal 
representations on this matter in a lener, which he promised to do. We have, however, not 
received that promised letter either. 

Apparently there has been no formal nonproliferation review of this project. oue with 
potentially se,·ere nonproliferation impacts. That disclosure alone cripples the Draft EA. 

To conclude. DOE's handling of the NEPA process aspects of this NEPA review has been 
remarkably violative of the intent of NEPA. Docwnents incorporated bv reference into the EA 
were not made available in advance of the hearings on the EA. and a number of the documents 
have not been made anilable to the public even to this date. Requests for extensions have never 
been formally responded to; the current two-week extension was apparently granted the day the 
pre,•ious comment period was to expire, yet only one member of the public has receh·ed written 
notice of the utension of the public comment period. To our knowledge. no notice has been 
published in the Federal Register. Information promised to be provided to the public never has 
been. DOE's performance in this regard suggests that the decision to commence reprocessing of 
spent nuclear fuel '.!.sing the new electrometallurgical technique is already made and that the NEP A 
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process is merely an irritating institutional 'boop" to jump through to get to that foregone 
.:onclusion. This flies in the face of NEPA. which is at its heart a public participation staMe. ~ 
Moreover. at the core of t-.""El'A is the requirement that agencies not make major decisions without 
taking into account a hard look at potential en\'ironmental impacts and alternatives. DOE has failed 
in all these regard .. c;. 

The Draft EA 

!\ few pn:liminary comments arc in order about the EA itself. 

I naceurate and Inadequate Project Description 

A core requirement of NEP A is that the proposed project be accurately and adequately 
described. In this case, OOE has acted in a rather disingenuous fashion about what the real project 
IS. 

This misrepresentation begins with the EA tide itself: "Eiectrometallurgical Treatment 
Research and Demon.c;tration Project in the Fuel Conditioning Facility at Argonne Kational 
Laboratof}· .. West." That simply ts not what is proposed here. A.NL has been carrying out a 
research and demonstration pmject on electrometallurgical rerrocessing of spent fuel for yearn. 
"\\'nat is now proposed is to commence actual reprocessing o spent fuel--no longer resean:h. but 
actual reprocessing. And the reprocessing of significant amounts of the Experimental Breeder 
Reactor II (EBR II) irradiated fuel is clearly only the first step in DOE's plans to use tllis 
reprocessing technology on a wide range of fuels. but it has artificially segmented the NEPA 
review in an effort to get the project started based only on an EA and with no consideration of the 
implications of the larger program. 

Additionally, the EA. completely fails to disclose (indeed. works hard to obscure) the actual 
origins of this project. The so-called "clectrometallurgical treannent" project is simply the latest 
incarnation of the electrometallurgical reprocessing or "pyroprocessing" component of the breeder 
reactor program. Known l'ariously as the Integral Fast Reactor (IFR) Program. the Advanced 

~ DOE's performann.> in this process has made genuine pul-tlic participation almost impossil:>le. For 
example, we traveled a thousand miles to Idaho to review documents in advance of the hearings. 
Beiore undertaking this trip, WP inquired of DOE/ ANL-West. via Beatrice Brailsford of the Snake 
Ri\·er Alha11ce, whether there was a DOE public reading room in Idaho Falls, whether it would~ 
open to thfo' public, and whethfo'r the documents referrL•d to in the EA would bt> a\'ailablE' there. Paul 
Pugnure oi ANL-\Vest assurE'd her that we would be able to rev1ew the referenced documents at the 
pul-thc rPading room. When we arrived at the public reading room. however, non!' of thE' referenced 
documenl~ were indeed available there. Additionally. DOE has had pending before it for a n•ar 
discovery reque•ts irom CBC related to the pyroprocessing m Idaho. \'\'e went to Idaho to n.•new the 
rt>quested documents, but such review was denied, saying more lime would be needed to asseml:>le the 
documents. We were then told to go to Idaho the week of 1 April (a few days bt'fore the extpnded 
COITUTit'nt dcaillmel to rcv1ew lht• documents; then were told there was no need to travel to Idaho. that 
the docunwnts would ~ sh•ppt.>d to us. Today 1s the deadline for comments, and none of !hoSt.' prc>nused 
documents has yet arrived. Clearly, review of the documents associated with this pyroprocessing 
project will nol bt> possible until aiter the deadline for comments has passed. Additionally. we 
traveled three thousand miles to Washington DC to review documents in the DOE public readmg room 
at DOE ht>adquarters, after D0F. had promised to supply the rPh>renced documt>nts. only to fmd that 
the full set were still nussmg. This is no way to arrange for effective public parhcipation in the NEPA 
rroa~ss. 
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Liquid Metal Reactor (ALMR) Program. the Actinide Recycle Program. the Partitioning
Transmutation (P-T) Program. the Separations and Transmutation (STATS) Program. among other 
names. this program is designed to develop and apply new technologies to separate uranium. 
plutonium. and other tr.msuranic elements from spent nuclear fuel and other radioactive wa.o;tes for 
recycling in breeder reactors and similar devices. 

This is the so-called "dosed nuclear fuel cycle" that has long been a dream of some nuclear 
proponents and the ni~tmare for nonproliferation experts. The latter have opposed "actinide 
recycle" (e.g .. separatmg out ur.mium and plutoniwn from nuclear waste for polt!ntial reuse) 
because the separated fissile materials can be used for nuclear weapons purposes. 5 Commerce in 
these separated materials would vastly increase the risk of theft or diversion for atomic bombs. and 
make more difficult our efforts intemalionally to restrain other countries from developing 
reprocessing capabilities that could be used to develop weapons. 

This program. beaded by ANL. worked on both aspects of separations and transmutation. 
collecti,·cJy called the IFR program. The breeder reactor, was being developed at ANL-West ria 
operation of the E.'\perimental Breeder Reactor II. (fhe original Experimental Breeder Reactor. 
EBR-I. melted down on 5 October 1966, a few miles away from the site of EBR II.) The 
reprocessing technology being developed for the IFR wa.'l electromet.a.llurgical treatment or 
pyroprocessing. It involves chopping up spent fuel, placing it into a molten salt solution heated to 
high temperatures. and running an electric current through the solution to plate out the uraniwn and 
subsequently the tr.msuranics onto electric poles. The separated material would then be available 
for "recycle" in the IFR, creating the "fuel cycle" dreamed of by proponents of reprocessing and 
breeder n:actors. 

In 1994, Congress decided--in part for proliferation reasOIUI--to terminate the IFR program. 
ANI.. and the Senators representing the states in which ANI..-West and ANI..-East were located 
(Idaho and lllinois respecti,·ely) fought hard but unsuccessfully ~ainst the tennination. DOE had 
supported the termination effort, indeed raising serimLS proliferahon concerns about the program. 

However, in the midst of the Congressional fight over termination DOE proposed to the 
Idaho and Illinois Senatorial delegation a compromise--if the Senators would agree to terminate the 
breeder reactor program, DOE would agree to an "~onne redirection package" that would 
redirect funds to ANL to keep jobs that would othefWJse be lost from a complete termination of the 
program. Part of this redirection would involve keeping the reprocessing component of the IFR-
the electrometaiJurgical separations project--alive under a different name, keeping jobs alive a.o;; 
well. 

The illinois and Idaho Senators rejected the proposed compromise. apparently thinking 
they had tbe votes to defeat the lFR termination. They lost. and the IFR progr.un was put in a 
termination mode. a process that was to take several years. 

ANI.. proposed an "Argonne Redirection Package" along the lines of the compromise that 
the Senators had rejected, trying to keep as much of the program alive (and maintaining as many of 
the jobs) as possible under new names. Indeed, it was clear that the breeder reactor's proponents 
hoped that they could someday reverse the Congress' decision and wanted to keep going as much 
as possible of the program--particularly the electrometallurgical reprocessing--in hopes of 
resurrection of the full program. 

~.-\ctimdes are those elements from aclinium(atomic number89) through lawrencium (aclinic number 
103). The term is frequently used to apply to uranium and the transuranic elements (i.e., those of atomic 
number higher than uranium), particularly plutonium. 
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After preniling in the Congressional vote to tenninatc the IFR program. DOE incx~icably 
agreed to the compromise it had offered the Illinois and Idaho Senators before the Congresswnal 
\'Ole and which they had rejected. Core parts of the IFR pf?gram. particularly the 
electrometallurgical reprocessing. would be kept alive as a JObs program. 

Out of this backgrowtd--none of which is disclO!Ied in the EA--arose the current plan to 
use the IFR's reprocessing technology to reprocess the EBR IT's fuel. This is almost identical to 
the plan before IFR tennination, but with cosmetic changes to name and stated purpose. The true 
purpose remains the same, but the EA attempts to present a fiction in order to get around the 
Congressional mandate to terminate IFR. 

Even the n31De of the facility in which the reprocessing is to be done has been changed to 
try to mm·e forward this facade. Situated right next to EBR-II (because it was always concei,·ed of 
as the reprocessing building for the EBR-11). it is now called the "Fuel Conditioning Facility" 
(emphasis added. Until a year ago. it was known as the "Fuel Cycle Pacility" (emphasis added). 
The purpose of the facility--reprocessing, that is, separating fissile materials from nuclear fuel so it 
can be rervcled--remains the same. And the proliferation risk remains wtchanged. because the 
reprocessing technology to separate out fissilt: materials to be recycled in reactors can also be used 
to make fissile materials for nudear weapons. 

The EA is seriously deficient for failing to accurately describe the project and for having 
failed to disclose this history. 

Failun to Identify and Address Adequately Alternatives. This is discussed in more 
detail below: in short. the EA simply fails to analyze any altematives at a1J for remo,·ing the sodium 
from the fuel other than reprocessing. lbis is completely wtacceptable. 

Failure to Identify and Address Ade9uately Environmental Impacts. The true 
en,·ironrnental impacts arc not disclosed. Minute fractions of the potential radioacti"e releases are 
assumed. An EIS is essential to fully address the potential impacts. 

Artificial Segmentation of Review. DOE is evading its NEPA responsibility by artificially 
segmenting the program into small components and try~ to avoid performing an EIS at any earlv 
stage. as required by NEPA to prevent irreversible conurutments of resources. • 

An EIS Must Be done-- The Project is Plagued by Controversy; and EIS is 
'Iandatory for Reprocessing Under DOE's Own NEPA Regulations; The Project is 
a Major Federal Action; There Are Potentially Very SigniHcaot Environmental 
Impacts. These matters are discussed in some detail in what follows. Let us point out here 
merely that this is reprocessing inmlving real, highly irradiated nuclear fuel; capable of giving a 
lethal dose in a few minutes; utilizing more than a ton of irradiated fuel; with major impacts of 
crossing a two-decades-old nonproliferation barrier, U.S. policy against reprocessing of non
military reactor fuel. 

Discussion of Draft EA. Pa~e by Pa\le 

Glossary. The sources of individual definitions are not given. Rather, a footnote says the 
definitions come pin part" from one of four sources. The reader does not know which definition 
came from where. This is particularly important given the unique definition given for 
reprocessing--a torturous definition used nowhere in the technical or academic literature on the 
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subject. designed apparently to e1'2.dc DOE's dear Nr:PA regl_llation.s which require au EIS for a 
reprocessing project. See lO CFR § 1021.-JOO(c) md Appendix D at D2. 

The reproce.sing definition !;.Jjveu ilt the EA's glm:sary is as follows: 

Processing of reactor-irradiated nuclear material (primarily spent nuclear fuel) to 
reco\·er fissile and fertile material. in order to recycle such malenals pmnarilyfor 
defense programs. HistoriCllly. reprocessing has im·olved aqueous chemical 
separations of elements (typically uraniwn or plutoniwn) from undesired clements in 
the fuel. 

(emphasis added) 

Note that the EA's definition has added a unique concept to the definition or reprocessing: intent. 
Under the E-'\'s proposed defmition. reprocessing is defined neither by the technology or the act 
iD\'Clh'cd (separating fissile and fertile materials like w-anium and plutonium from nuclear fuel), but 
rather t>,; it~ stated purpose. Thus. under this remarl:able definition. recm·ering and stockpiling 
rast quantities of plutonium from spent fuel would not be considered reprocessing unless the 
persons doing the separating stated that they intended to recycle the material. This is of course 
ludicrous. Recovering uranium andfor plutonium from irradiated reactor fuel is reprocessing. no 
matter what the claimed intent is fo, using the recovered materials. 

Secondly. note that the EA has added a slippery additional component to the traditionally 
accepccd .ldinition of reprocessing. It is not just that recovering uranium and/or plutonium from 
spent fuel is not reprocessing tmles.s one intends to recycle the material. it is not reprocessing 
unless the intended recycling is "primarily for defense purpases." This is remarkable. Onder such 
a definition there would be no such thin,e as "civilian reprocessing.," i.e .. reprocessing that is us~xl 
primarily for recycling uranium and/or pfutonium back into civilian reactors. Of cowse civilian 
reprocessing is reprocessing: indeed the U.S. has had a policy since the Administrations of Carter 
and Ford opposed to civilian reprocessing, because of nonproliferation concerns. Is DOE now 
trying to say U.S. policy against civilian reprocessing is void because. by DOE's new definition 
there is no such thing as reprocessing when done in the civil sector? 

Reprocessing is defined by what it is. not what the intention is of the people engaged in it 
Reprocessmg is reprocessing when uranium and/or plutonium is separated from other materials in 
spent nuclear fuel or other irradiated materials. It is reprocessing when the purpose is to use the 
material in weapons; when the purpose is to recycle it in reactors; and when any other purpose is 
involved. It is the separation of the unmium andior plutonimn that makes it reprocessing. not what 
is in the heads of those doing the separation. Indeed. the fundamental nonproliferation concern is 
that, whatever the stated purpose for acquiring the separated uranium and plutonium, the material 
can be stolen or diverted for use in weapons. It is for that reason that we have for decades had a 
policy against separating plutonium and! or uranium from spent fuel for non-militarv purposes, 
!xccause the materials can be stolen or diverted from civil uses to weapons purposes. 

Let us compare for a moment the definition of reprocessing in the EA with the definition it 
gi,·es for the actirity proposed in the EA. "elet1rometallurgical treatment." The latter is defined in 
tht: EA as follows: 

A technique to collect, concentrate, md immobilize fission products and transuranic 
elements from metallic spent nudear fuel by remol'ing the uranium 111 the spent fuel 
with an electrochemical cell. The treatment alters the chetnical and physical nature 
of spent nuclear fuel to reduce its toxicity, volume, and mobility to render it 
amenable [sic) to transport, storage, or disposal. 
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What we see. aside from diversional)' language once again about the supposed i11Jended purpose of 
the application of the technology. is that efectrometallurlical treatment is. by the EA's own 
admission. removing ur.miwn from spent nuclear fuel. That is exactly what reprocessing is. 
There is no difference in the definitions given in the EA for reprocessing and electrometallurgical 
treatment except one of stated intent. And e\·en that. as we shall show below, is no difference. in 
that DOE now admits that the p~se of extr.lcring the uranium is for potential recycle. fitti n,g even 
its E~ definition of reprocessing. 

Let us examine one remainin; awkward definition in the F.A glOssal')'. Pl.TRE.."\: (Plutonium 
Uranium Extraction) is defined therem as follows: 

A chemical separation process that has been used for recovering uranium and 
plutonium from irradiated fuel in a form usable as reactor fuel or for weapons. The 
process uses aqueous soh·ent extraction to perform the separation. This technology 
can also be used to treat spent nuclear fuel for disposal. 

One sees immediately that PUREX is a reprocessing technology. and that it is no different 
than clectrometallurgical treatment in that regard except by the details of the technique. The S\'s 
defmition of reprocessing makes clear that in the past, reprocessing has relied on aqueous chemical 
separations. which is PUllliX. Electrometallurgical treatment is also, by its own definition. a 
chemical separation: it just also employs electric current rather than solvents. 

The EA should be honest about these definitions, using definitions that are accepted in the 
scholarly conununity and which aren't designed to pretend the electrometallurgical project is 
anything other than what it clearly is--reprocessing. Reprocessing is tbe separation of materials 
such as uraniwn and plutonimn from spent nuclear fuel and other irradiated materials. PlJP...EX is 
the solvent e:o;;traction technique for reprocessing that bas been historically used to date. 
Electrometallurgical treatment (frequently called pyroprocessing because itim·olves high 
temperatures) is a new technology for reprocessing. using electrochemical techniques. It is 
reprocessing. and the EA should not try to evade that fundamental reality. 

Why is the EA so desperate not to use the term "reprocessing • to describe what is proposed 
to be conducted in the Fuel Conditioning (nee Cycle) Facility? (One almost has the impression that 
a "search and replace" f\Dlction in a word-processing program was run over the EA to remove all 
references to reprocessing and recycle with regards this project.) The answer can be found in 
DOE's own NEPA regulations. 10 CfR § 1021.400(c) and Appendix D at D2 make clear that DOE 
TTUISI penonn a EIS for a project if it is a reprocessing project. This is a reprocessing project; DOE 
is att~l'!'pting to stan it up with only an E-\: and to do that it must twist and torture even its own 
defirullons of reprocessing. 

6Note that the definition leaves out separation of plutonium or other transuranics. The 
electrometallurgical treatment contemplated ior IFR would separate the uranium out first and then the 
transuranics, induding plutomum. The modified technique for this individual use involves onl~· the 
separation of the uranium. A correct definition of electrometallurgical treatment would make dear it is 
repro<'essing to remove uraniumam.lforplutoniumand/orother transuranics. 

7Noto> that the EA definition oi reprocessing says it is for the purpose oi recycl~! "primarily ior defense 
purpos.>S." ll dOt's not say t';>;dusively for defense purposes. Indt'ed. to date, rt>proressing in th<' t.:.S. has 
been primarily in the defense sector. But reprocessing for recycle for other purposes would sill! be 
within even the EA's rather tortured definition. 
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What is the source for the reprocessing "definition" given in the EA? As indicated a bon;. 
DOE does not explicitly give a source in the glossary. However. at p. 113, the EA repeats the 
defmition of reprocessing given in its Programmatic Spent Nuclear Fuel Management and Idaho 
National Engineering Laboratory Environmental Restoration and Wao;te Management Programs 
Fmal ElS of the pre,·ious year. That definition is identical to the one used in the EA. This is nol 
swprising. as the INEL EIS had initially been hoped by OOE to be shoe-homed into prmiding 
:"JEPA coverage for the eiectrometallurgical reprocessing to be conducted at INEL. When DOE 
detennined the INEL Site-Wide EIS wasn't adequate for that pwpose. it prepared tltis EA. Both 
use lhe same reprocessing definition. But that is no source for the definition--reliance on this 
defmition is circular. 'Where did it come from? 

Let us compare the definition DOE now proposes to rely upon with DOE's own previc".L' 
definitions of reprocessing. The Fmal EISon Disposal of Hanford High-Level. Trrmsur.mi(,, ano 
Tank Wastes (DOE!EIS-0113, 1987, Vol. I, p. 8.16) defmes reprocessing as "chemical proccssin! 
of irradiated nuclear reactor fuels to remove desired constituents." Under OOE's own definition 
lhen. what is to be done at ANL-West is reprocessing. It is certainly chemical processing of 
irradiated nuclear fuels--the Laidler paper cited at p. 24 of the EA describes the process as 
"pyrochemical processing of DOE spent nuclear fuels" (emphasis added). And it certainly is 'to 
remove desired constituents"--in this case. uranium. 

DOE's Draft EISon Proposed Nuclear Weapons Nonproliferation Policy Concerning 
Foreign Research Reactor Spent Nuclear Fuel (DOEIEIS-0218D. 1995, Vol. I. p. G-2) defmes 
reprocessing as cheinical separation: "A process for extracting uranium and plutonium from 
d1ssoi 1 ed spent nuclear fuel and irradiated targets. The fission products that are left behind are 
high lev.el wastes. Chemical separation is also known as reprocessing.~ As indicated above. the 
EA concedes •hat the proposed project in\•olves extracting uranium from dissoh•ed spent nuclear 
fuel using a chemical separation process. In this case. it is a pyrochemical technique. in which the 
fuel is dissolved in a molten salt solution at high temperature. 

DUE's Draft Programmatic EIS on Storage and Disposition of w·eapons-Usable Fissi((· 
Materials (DOGEIS-0229-D, 1996, Vol II, p. 7-25) defmes reprocessino as the "chemical 
separation of spent reactor fuel into ur.mium, transuranic elements. and fission products." Note 
that there is no claim in any of these official DOE definitions alx:1ut intent or purpose for the 
separation--any technique that separates w-anium and/or tr.lnsuranics like plutonium from fission 
products in spent fuel is reprocessing, irrespective of purpose 

DOE's Enviromnental Restoration and Waste Ma.."lagementFive-YearPian forFY 1992-
1996 (DOE'S-0078P, 1990, p. 620) also defmes reprocessing as the "dissolution of spent reactor 
fuel and separation of uranium, transuranic elements, and fission products." Again. there is nu 
indusion of intent or purpose in the definition. 

Fin:ill: , in OOE's publication "Closing the Circle on the Splitting of the Atom: The 
Environmental Legacy of Nuclear Weapons Production in the United States and What the 
Department of Energy is Doing A boot It," (JanuaiJ 1995. Office of Enrironmentall\Ianagemenl. a 
p. 93), reprocessing is defined as chemical separations, which in twn is defim:d as a "process for 
e:-;tracting w-anium and plutonium from dissolved spent nuclear fuel and irradiated targets. The 
fission products that are left behind are high level wastes. Cllemical separation is also known as 
reprocessing " 

The definition of reprocessing employed in the EA at question is contradicted by DOE's 
own definitiorn of reprocessing. It is clear that the electromctallurgical processing proposed for 
Idaho is reprocessing. It was the breeder reactor's reprocessing program. It is designed to 
separntt~ oul uranium for possible reuse. It can also separate out plutonium: indeed. in its pre•·iou:; 
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incarnation. the uranium would be separated out first and then the plutonium and other 
transuranics. It is reprocessing: it requires an EIS under DOE's own regulations and defmitions. 

Even given the EA's own definition, the project is reprocessing. Reprocessing is defmed 
there as separating out fissile or fertile materials such as uranium from spent nuclear fuel for 
recycle in defense programs or other uses. At the 21 February EA hcanngs, we asked the DOE 
officials present what was the intended use of the urnnium that would be separated out of the fuel 
using the electrometal.lurgical technique. We were told Jt would be stored for possible reuse as 
nuclear fuel in r-:search r~actors or !lther reactors .. This is pr~cisely tb.e closed nucl~ar ~u~l cycle for 
which reprocessmg was m part des1gned--separatmg out fissile matenal and recydmg It m reactors. 
And with it come all sorts of worrisome implications for nuclear weapons proliferation. 

We need to make one further point at this juncture. The EA makes much of the claim that 
the electrometallurgicaltechnique does not supposedly separate out weapons-usable material. That 
simply is not true. Hidden in the EA at p. 30 ami conceded at the Idaho hearinos is the re,·elatioo 
that the electrorefini~ process. which dissolves the spent fuel in the molten s1t solution and 
separates out the ur.uuum. dischar~es uranium that is about 60% enriched. Anything over 20% is 
agreed to be usable in nuclear weai>ons. and one can make a nuclear explosive even below 20q, 
enrichment. But highly eruiched w·anium goes into the electrorefiner. mixed with all the rest of the 
high level waste: what comes out is pure. highly eruiched uranium. weapons-usable. DOE tJies to 
get around this wlpleasant fact by saying it will subsequent~v mix the weapons-grade uranium with 
low-enriched uranium to e.et it to about 20% (it is not clear whether 20% or below). But this does 
not permit DOE to escaptthe reality that it is separating out weapons-usable material. 

Fur1hennore. the technology is capable of separating out both weapons-usable uranium and 
weapons-usable plutonium. It is precisely its capability of permitting easier acquisition of 
weapons-usable materials through a new. advanced technology that produces the central risk that is 
unanalyzed in the EA and which merits a full Eis--the breaching of a longstanding nonproliferation 
barrier, prohibiting reprocessing of non-military fuels in the C.S. (EBR II was part of the civilian 
reactor development program). and doing so \\'ith a new technology that. if others learn of it. could 
result in far more nations acquiring nuclear weapons and greater risk of subnational groups stealing 
separated nuclear materials for weapons pwposes. The impacts here and abroad of us crossing 
that nonproliferation threshold. and of this new technology being dispersed to others. is simply not 
addressed in the E~. 

At p. 1 of the EA, DOE tries to argue that its pUIJX>se in starting up the reprocessing at 
Idaho has something to do with a commitment to remove spent nuclear fuel from Idaho by 2035. 
However. that is forty years from now. and prm·ides no argument for commencing reprocessing 
ne~t month. as proposed. DOE argues that "without some form of treatment, EBR-11 fuel is 
unlikely to be suitable for disposal in a geologic repository because the fuel is saturated with 
sodium, a reactil'e material." (emphasis added). We do not believe the EA has made the case for 
even that proposition. However. the central question is not whether "some" form of treatment is 
needed to remove the sodium. but whether full reprocessing makes any sense at all. removing not 
just the sodium but separating out the uranium as well. The plan to do reprocessing--separating the 
ur.mium from the rest of the radioactive waste--in addition to removal of the sodium, puts the lie to 
DOE's statement of intent for this project. 11 is really just a jobs program, to keep alive a 
reprocessing technology that was part of the breeder program Congress killed. If the motivation 
were, as DOE claims. removal of the sodium. then all that would be needed to be done is remo\'e 
the sodium. 1be fact that DOE proposes to go way beyond sodium removal to separating out the 
uranium--reprocessing--shows that the sodium rationale is just a facade. 

We also note a point made by one of the INEL employees at the 21 February hearing--no 
one knows what acceptance criteria will be for any geologic repository that might e\'entually accept 
INEL waste. There is no such repository at present. one is decades away at best. and. as the 
speaker pointed out. acceptance criteria for waste will change a dozen times between now and 
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when w~te is fmally accepted. It makes no sense whatsoever to cooven the EBR IT fuel into an 
entin:ly new w~te form or fonns when one has no idea whether those fonns '"ill meet acceptance 
criteria for a repository that does not yet even exisl One is likely to have to try to find ways of 
com·ening the new waste fonns into other forms to make them eventually acceptable: one could 
readily be making matters worse. These are issues that are not examined in the EA. 

The EA's discussion of the review(s) by the National Resem:h Council is inaccurate and 
misleading. DOE should discuss all the Research Council reviews of electmmetallurgical 
treatment. which have been larJely very critical. In addition, even the one recommendation to 
wbicb the EA obliquely refers JS for a demonstration very different than that which is proposed in 
the EA. One cannot rely on the Council for support for the project as proposed. 

More importantly, it is extremely distressing. and at variance with NEPA. that DOE has 
been so committed to its separations and transmutation program. of which the electrometallurgical 
technology is a key component, that it bas asked the National Research Council to perform several 
major n·,· iews of the program, including a three-year slud-J chaired by Norman Rasmussen. II has 
asked for--and paid for--extensive input from the National Research COWJcil about whether DOE 
should mm·e forward with its separations and transmutation program and the electrometallurgical 
component thereof. but has failed to permit public input on those decisions via an EIS. The whole 
purpose of :-."EPA is to provide decistonmakers at an early stage \l-ith information about the 
potential environmental implications of their decisions, with opportunity for meaningful input by 
the public. DOE appears to be ackoowled~ that it is making major decisions about its program. 
siJ!nificant enough to contract with the National Research Council for detailed advice as to how and 
'' hctht:r I!; :uoceed, but refuses to pre~are an EIS to permit fonnal public input on the potential 
em·ironmental impacts or the Vel)' dectsions DOE is making. 

At p. 3 DOE presents a trivial set of alternatives: do the project as proposed where 
proposed: do it somewhere else; do half the project; or don't do tt at all. The EA fails to formally 
analyze genuine alternatives--for example. techniques such as those presented by Professor Warf 
for remo\'ing the sodium without separating out the uranium. 

Furthermore, we note that the ammmts of spent fuel to be reprocessed are substantial--over 
a ton of highly irradiated nuclear fuel in a flammable form to be tn:ated in a high temperature 
operation. If this is not a major federal action, one that could significantly aff eel the human 
environment, it is not clear what is. 

Additionally, it is clear that DOE is artificially segmenting its program in order to evade 
NEPA's clear requirement that environmental impacts be assessed at the earliest possible time. 11 is 
clear that DOE is contemplating using the electrometallurgical n:processing technology on a wide 
range of nuclear fuels. By focusing this environmental review only on EBR I1 fuel, and only a 
portion of that fuel, DOE hopes to avoid its NEPA obligation of conducting an EIS rather than an 
EA and of re,·iewing the impacts of all the contemplated connected actions. This is an unacceptable 
avoidance ofNEPA obligatJOns. 

NEPA is designed to have environmental considerations brought into the decisionmaking 
picture at an early time, in part to avoid significant commitment of resources that would improperly 
alter the balancing of alternatives later. But that is exactly what DOE has done. Indeed, it argues 
in the EA that other alternatives for tn:ating the EBR II fuel are not worthy of consideration in the 
EA because they are less advanced in their development. But the decision as to which technolo¥)' 
to develop and which not to is DOE's--and it is in essence saying electrometallurgical treatment ts a 
foregone conclusion, with no other alternative going to be considered. for the circular reason that 
DOE has previously decided to push this technology rather than alternatives. This violates 
NEPA's core. 
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lbis circular reasonine and breach of NEPA's requirement that one perform a NEPA 
rC\'iew sufficiently early to avoid an irreversible COmnllttnent of resources that interferes With 
consideration of altemati\·es is made clear at p. 4. TheE-\ states. "Demonstration of an alternative 
technology has not been analyzed because there are no other SNF treatment technologies being 
de,· doped that have reached a stagt: of development to warrant testing b)' DOE \lith irradiated 
fuel." This is astonishing reasoning. We are going to test it because it IS ready to be tested. DOE 
is saying. Wt: are not ,¥oin~ to consider any alternative because we have failed to adequate!)• 
consider those altemanves m the past. DOE continues. This flies in tht: face of !'.~"EPA. 

This irrational line of argwnent continues on the next two pages. PUREX will not be 
considered as an alternative, the EA says. because there is "no plan" to restart the PURE.X facility. 
The issue is not whether there is a plan. but whether there should be. (We would oppose such a 
plan, do not think it is a good alternative. but DOE's circular criteria for dismissing altematiHs is 
remarkable.) 

The decision not to consider mechanical processing follows the same panem. The 
altemati,•c of removin¥ the sodiwn by washing with a solvent or by vacuum evaporation and 
collection is mentioned and then DOE refuses to consider it in the EA. in part because the processes 
are "not now available" for radioacth·ely contaminated sodium. But OOE claims the purpose of 
this project is not actual treatment of its sodium-contaminated EBR II fuel. but rather a "research 
and demonstration" project to provide information to help DOE decide whether to use this 
technique for the rest of the EBR II fuel and perhaps others. (We. as indicated above. belie\·e that 
is a false description of the project purpose. which we think is in fact to start up a new 
reprocessing technology.) If the purpose of this project is research and demonstration. to provide 
information necessary to make a decision about how to treat sodium-contaminated fuel. then other 
alternatives should not be rejected from consideration because DOE had previously made decisions 
that put more resources into this tecbnolo~· and less into others, leaving the others purportedly 
less developed. (The case that this alternative technique is not sufficiently developed is not made in 
the EA, just asserted. No proof is provided.) 

One other reason given for refusing to consider mechanical alternatives forremoving the 
sodium is the claim that for some of the fuel. the driver fuel. some of the sodium is absorbed 
within the fuel. This case is not made in the EA. Supposedly the purpose of the treatment of this 
fuel is because sodiwn is a reactive material. The mechanical treatment remo\·es the sodiwn by 
reacting with it. as in an alcohol wash. The EA now claims that some of the sodium is inside the 
fuel matrix. where such a wash could no react with the sodium to remove it But if the sodimn is 
trapped inside the fuel so firmly that it cannot react with the ~·cry reactive materials used in the 
wash, then it doesn't pose a reacti,•e risk in the first place. That sodium that has entered cracks in 
the fuel will be removed by washing with reactive substances that penetrate the same cracks. 

When we asked the DOE representatives about this at the 21 February hearing. we were 
told that much of the sodium inside the fud meat would react under these wash conditions. Some 
tiny amounts of the sodium that entered micro-cracks, however, it was asserted, would become 
trapped in dead-end pores that bad sealed up after being originally opened to the surface. In other 
words, some tiny fraction of the sodium would have penetrated into microcracks that subsequently 
sealed them off from the surface. We asked what risk that sodium could possibly pose. then. if it 
was sealed off and then couldn't be exposed to air or water from the surface of the fuel. The only 
answer given was that some undefmed tiny fraction of these sealed off pores might eventually open 
again and a tiny amount of sodium might then react with air. No one could give any real estimate 
of the ammmts involved, or the consequences of such a hypothetical, tiny problem. Nor is it 
analyzed in the EA. 

· · But. taking this latest attempt at creating a problem as though its proponents Wef'c in fact 
serious about it, we then asked if the spent fuel didn't have cesium inside it. We were told. of 
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course, yes. We asked iftbe cesium wasn't reactive. They said. yes. But no one proposes to 
remove cesium from nuclear reactor fuels because it might possibly one day reach the surface of 
the fuel and be reactive. 

There is no analysis in the EA to support the refusal to consider mechanical means of 
simply removing the sodium from the fuel, without reprocessing to separate out ur.mium. 

The brief discussion of why the EA refused to consider as alternatives other technologies 
that are ad,· anced and that could be used is equally inadequate. A single sentence is given to each 
of three technologies. Again, the EA refuses to consider them for the sole reason that they require 
additional developmenlal wort. But that is precisely the supposed purpose of the 
electrometallurgical process--development. Going forward with the electrometallurgical project 
\\-ill further commit agency fimds and further eliminate reasonable alternatives from consHieratiott 
in clear contradiction ~ NEPA. 

The discussion at p. 9 is less than honest about the FCF. It plays down its original 
purpose--indeed, its only purpose until last year. This was reprocessing for the EBR II breeder 
reactor. Indeed, the EA claims the facility it calls the Fuel "Conditioning" Facility has been 
operating for 30 years. But for 29 of those years, it was the Fuel "Cycle" Facility. indicative of its 
role in recycling separated fissile materials back into the breeder. The same is true in the 
discussion at p. 12 of the EBR II de-emphasizing the fact that it was a breeder reactor. 

The EBR II discussion mentions the supposed problem of sodium loaded in between the 
claddiu~ ;md the fuel meal Why wasn't that problem thought of before DOE and its predecessor 
agency approved the EBR ll in the first place. DOE now tells us it has to do this very dangerous 
reprocessing of EBR II fuel to deal with a problem that it itself created. 

P. 15 points out that sodium in tiny amounts gets into tiny pores, with some closed off 
from the fuel pin surface. But nowhere is it addressed. as indicated above, why that sealed-off 
sodium is any problem, or if it is, and if it is, why it is any different than reactor cesium fission 
products also in the fuel meat, for which no one argues treatment is necessary. No quantification 
whatsoever of the sodium that could be removed by washing and that which would remain trapped 
is prm·ided. and no analysis whether the tiny ammmt trapped inside is a problem. since it is by 
definition trapped inside. 

If the pwpose is truJy to deal with the sodium, as claimed in the EA. then why not chop the 
fuel. heat with chloride, converting the sodium metal to sodium chloride, without reprocessin~ to 
remm·e the uranium? Indeed, even if one wanted to use the molten salt teclmique. why not simply 
react the sodium in the molten salt, without reprocessing to remove the ur.mium? The answer 
appears clear: the sodium is just a transrarent rationale for attempting to go forward with a 
reprocessing technology that was part o the terminated IFR breeder reactor, actinide recycle 
program. 

No real evidence is presented in the EA that the sodium is a pressing problem. Indeed no 
claim to that effect has been made. As one of the INEUANL employees stated at the 21 February 
hearing, there has been no problem with the storage of the EBR II fuel. It can be safely stored for 
decades more. The EA carefully doesn't claim to the contrary. Indeed, it makes clear that the fuel 
is going to be placed in~ storage where any potential reacbon with water will be eliminated. 
Nowhere does the EA chum any problem with dry storage in any time period that would require 
starting up this reprocessing next month--or for that matter. next year or the next decade. 

Also on p: 16; DOE admits there is a national program that has among its componen~ new 
technologies for separation. This pro~ includes a Technology Integration Plan. and among the 
new technologies are eiectrometalJurgical, glass material oxidation and dissolution, plasma au; 
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process. and chloride volatility. No detail is prm•ided about any of them. and no basis for 
analyzing the altemath·es. Indeed, the EA declines to analyze them as alternatives. We note that 
DOE dearly bas a program. has a technology integration plan. and bas a decision making process 
about which technologies to emphasize--all of this without NEPA compliance to insure public input 
and consideration of em·ironmental impacts as DOE makes these decisions about comrmtments of 
resources and which alternatives to deploy. 

At p. 19 again the nature of and origin of the electromelallurgical technology is not honestly 
disclosed. It was reprocessing for the breeder; Congress killed the breeder program. and M"L is 
now trying to go forward with the reprocessing part of the program Wlder a different name and 
purported rationale. At the bottom of the page it is mentioned that the electrorefiner is ,·ery small--
9 feet high and 3 feet across. Nowhere is there an analysis of the proliferation risks of a 
reprocessing technology that can be done in little larger than a bathtub. Current PVREX 
reprocessing takes facilities that are football-field in size. They are called "canyons" and for good 
reason. A reprocessing technology that is compact. as the electrometallurgical technique is. poses 
serious proliferation problems, because it would be \'astly more difficult to detect. \·astly easaer to 
conceal. The electrometallurgical technique would be easier, cheaper. and mme compact than 
traditional reprocessing. all of which would reduce the barriers to acquisition of weapons-usable 
materials and make proliferation risks greater. Furthermore. development of this technology by the 
C.S .. whether used for weapons puqx>ses by us or not, would disseminate information about the 
technology and stimulate others to use it. without profoWld effects. None of this is analyzed in the 
EA. 

wlr. Laidler at the 21 February hearing belatedly made clear that the technology could be 
used to separate out transuranics in addition to uranium. that indeed that was its original mission, 
and that the details of the technology are so sensitive that some aspects of it cannot be published or 
otherwise disclosed. including infonnation helpful in making lhe process operate economically. 
We were told on our tour of the facility on 22 February by Richard lindsay, Director of ANL
West Inf onna.tion. that representatives of the Japanese nuclear establishment were at the facility as 
recently as the previous month. but that now the technical exchange with lbe Japanese. at least in 
tenns of actual physical presence of their representatives at the electrometillurgical facility. was 
tenninated. in part because of the sensitive nature of the information. We were not able to get a 
clear answer whether other forms of exchange were still permitted, e.g., exchange of information 
about the technology at international meetings, transfer of tectmical reports, etc. The EA should 
make this clear. 

If there is no proliferation risk associated with this technology, as claimed in the EA. why 
are there restrictions on publishing sensitive aspects of the technical information? Similarlv. if this 
is not Sensitive Nuclear Technology, why has technical exchange with the Japanese now been 
terminated. at least with regards physical presence at ANI..-We~? Precisely what is the dividing 
line between what information can be published and what cannot? Qearly, aspects of this 
technology pose proliferation risks or these restrictions would not be in place. Yet, the restrictions 
are not defined, so there is no way of assessing whether they are effective in preventing sensitive 
aspects of the technology from being transferred, making this new reprocessing technology 
potentially available to other coWltries and increasing ability to obtain weapons-usable nuclear 
materials and increasing proliferation risks thereby. 

Page 19 also makes clear that the separated uranium would be stored At the hearing. it 
was made clear that the uranium was not being considered necessarily a waste. that the option was 
kept open of recycling it in reactors because it had economic value. Separating fissile material out 
of spent fuel for possible recycle in reactors, because it has economic \'alue. is reprocessing. and 
there is no getting armmd that. 

15 

Comments and Responses Appendix DOE/EA-1148 



Commentor: D. Hirsch Document D092 

32 

33 

34 

(2 ) 

Jlaie 21 indicates that the process takes place at 932 degrees F. The risks in1·oh·ed in such 
a high temperature operation with highly radioactive material--in flanunablc fDml--just aren't 
disclosed or adequately addressed in the EA. Whatever the minimal risks are with possible sodium 
reactions in the fuel pale in comparison when one thinks of cutting up the fuel. beating it to nearly a 
thousand degrees, melting and dissolving it in a molten salt solution m a situation that requires 
complete inerting--no air can be permitted to get in--and running electric currents through the whole 
mixture. 

Page 21 says that in the frrst stage of this project, the \'oltages would be set to optimize the 
collection of uranium. Again. this is reprocessin~ and unnecessary if the concern really is the 
sodiwn. But it also makes clear what we have sa.Jd. that by carefully setting the voltage potentials 
(and using a differeD! cathode of the sort used in the original design for the IFR). one can separate 
out tnmsurnnics and. for that matter, a pure plutonium stream. This new technology is therefore 
extremely dangerous, can make proliferation much worse. 

The same page says the uranium would be stored "until DOE determines its ultimate 
disposition " It makes no sense to go through this complex and risky manipulation of the fuel and 
create products for which DOE has no plan for ultimate disposition. 

On p. 23, the EA makes the fundamentally misleading assertion that the proposed action 
reduces the volume of high-level radioactive waste (because the uranium is taken out). But 
volwne isn't what produces environmental effects, it is radioactivity. And at the hearing. the DOE 
represent:tti,·es upon questioning reluctantly conceded that this process in way reduces the 
raJioac1i1·it~ of the waste. We were told the process would reduce the volufi'U' of high level waste 
from about4 cubic meters to about 2--but a couple of cubic meters makes no environmental 
difference at all. The same amount of radioactivity is in the waste as before. Furthermore. the total 
amount of volume, when one includes all the waste streams (not just the high level). is the same or 
larger in the proposed action than in the no action alternative. Indeed, one is taking metallic fuel. a 
,·ery compact materials, putting it into a salt form, and then manipulating it further into other 
materials, and in the process further contaminating equipment. The total volume of waste will thus 
mart.edly increase compared to not starting the new process at all. 

P. 23 also indicates the salt will be disposed of as low-level waste. This is illegal. All 
wastes from reprocessing are legally defmed as high-level waste. Furthermore, there is no 
analysis of the environmental impact of separating out some waste from high-level waste, all of 
which would have to go to geologic reposztory, and sending some instead, as proposed in this EA. 
to shallow-land-burial reserved for low-level waste. In other words, this process, as conceded in 
the EA, results in some of the radioactive waste that would normally have to be sent to deep 
geologic isolation being dumped instead in unlined shallow trenches set aside for low-level waste. 
The net result from this enterprise is grealer environmental risk--radioactive waste that would 
otherwise have been geologically isolated as high level waste will have been redefined low-level 
and dumped in surface dumps. This is unanalyzed in the EA. 

At p. 24, the EA is far too gentle about the National Research Cowx:il's fmdings. The 
Council was very concerned that the waste fonns that result from this no~·eJ t:lectromelallurgical 
process are unique and may not be appropriate for final disposition as waste. Essentially, this 
project converts waste from a form we know into forms we have no experience with and which 
may exacerbate environmental risks substantially. The suitability of these waste forms is clearly 
unknown. and therefore it is quite improper for the matter to be dismissed in an EA. An EIS. \l-ith 
consideration of the waste form issue in more than a paragraph or two. is essential. 

At p. 25 the EA lets slide that the Research Council's recommendations do not match at all 
the current Proposed Action. P. 26 makes clear that DOE really is artificially segmenting its action 
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so as to e\•ade NEPA's requirement to the contrary--it is postponing NEPA consideration nntil 
subsequent stages of its project. when NEPA requires consideration at the earliest possible stage. 

At p. 28 it is disclosed that a second, higher efficiency electrorefiner will be installed. It 
obviously would become contaminated, increasing the amount of radioactive waste resulting from 
the enterprise. This is apparently not considered in the EA. which disingenuously claims that the 
amount of decommissioning waste from this project would not be larger than in the no action 
alternative. 

P. 29 says the \ffilllium would eventually be reduced in enrichment from 65% to 20%. 
20% is still abm·e the normal threshold for weapons-usable. Even if what is meant is less than 
20%--and the EA doesn't specify that--in the real world 19.9% is as much a risk a<> 20%. The EA 
talks about when: the \'arious new waste forms would be stored. But where will they be disposed 
of? And what are the acceptance criteria for such disposal? Will these fonns meet those criteria? 
The fact that these questions cannot be answered indicates that the project may produce major 
em·ironmental impacts not 3llillyzed. Vlhat if the project produces new waste forms that are 
unacceptable for disposal--they will become orphan wastes, making disposal far more difficult 
because these forms will be unique. 

Criticality issues are not analyzed in the EA. P. 36 talks about 10 kilogram of 65% 
enriched pure uranium collecting at each cathode. These are very large amounts of materials that. 
under certain circumstances, can go critical. And what an: the controls to assure that no more than 
10 kilograms collects? Or that assemblies of fuel in excess of critical limits never form? 

P. 39 talks a bout 38 pounds of fission products dissolved in the salt. But nowhere do we 
get curie figures. either total or by key isotope. One cannot analyze environmental risks without 
such data. At the bearing, we asked what the dose rate is from the fuel. We were told se,·eral 
hundred rads per hour at three feet. enough to produce a lethal dose in an hour. On our tour. 
however, tvlr. Lindsay told us that the actual contact dose rate was an extraordinary million r..1d per 
hour! The risks imolved in handling these kinds of materials are immense and certainly 
inappropriate for an EA: they represent a major federal action with potentially significant impacts 
on the human environment. 

P. 42 refers to storage oflarge amounts ofuraniwn. Criticality risks are again ignored, be 
they from unrnoderated or moderated situation. n:. 44 says that the "metal waste form may be 
eligible for disposal in a geologic repository." (emphasis added) It makes no sense to be creating 
a new waste form that may not be eligible for disposal. One is worsenin¥ an already bad situation. 
Then: is no analysis of what to do if the metal waste fonn is not eligible tor disposal. 

P. 45 is further evidence of the artificial segmentation of this Program. It is indicated that 
the ceramic waste won't meet current product consistency tests. It is proposed to "demonstrate" 
the appropriateness of the test for ceramic waste and that a different test "may" be used. E,·aluatior 
of the ceramic and metal waste forms "will be conducted as a separnte research program"--separate 
from the matters addressed in this EA. It is all tied together, yet the NEPA review is all separate, 
or non-existent. By cutting the pro~ up into tiny pieces, each of which assertedly does not rise 
to the level of an EIS, DOE is evading the purpose of NEPA, which would require an EIS on the 
overall program. 

We note that there are a nwnber of other fuels and nuclear materials for which DOE is 
considering electrometallurgical treatment. We also note that there are other separations and 

17 

Comments and Responses Appendix DOE/EA-1148 



Commentor: D. Hirsch Document D092 

transmutation technologies DOE has underway.8 There is no discussion in the EA of these 
connected actions. their cumulative effects, or the overall program. There should be a 
programmatic EIS dealing with the overall program. And this EA should address the connected 

( 1 ) actions and their cumulative effects. 
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P. 51 finally discloses the true purpose of this project--to avoid losing jobs at ANL-West. 
It is put more indirectl)' in the EA: "risk of losing critical infrastruoture--experienced per.ionnel.... • 
This is not an appropnate purpose for a very dangerous project in tenns of environmental impacts. 

P. 73 estimates offsite dose to the maximally exposed individuaJ (l'viFJ) as someone who is 
5 kilometers away. However, there is no exclusion zone of 5 kilometers--the physical exchLo;ion 
zone from the facility is a few hundred feet. Dose would be orders of magnitude greater at the 
closer distance. Additionally. members of the public are frequently given tours, as we were: their 
doses would be even higher. This is not analyzed in the EA. 

P. 7~ begins the discussion of accidents. We here were handicapped by the latt: availability 
of the refermced FSAR and the receipt only yesterday of the other major source incorporated by 
reference in this section, "Accident Assessments for INEL Facilities." The latter we have not been 
able to review at all. A few comments on this section based on the review we have been able to 
conduct follow. 

The accident analysis reduces the quantity of hazardous particles released to the 
endrorment by a factor of 10,000. This is quite inappropriate. In a real accident. such as a fire or 
earthquake, the integrity of the filters can be lost and direct release unfiltered into the em·ironment 
must be.presumed. The filters can catch on ftre. Breaches in structures can occur, resulting in 
pathways which bypass the filters. Explosions can rupture them. Even if the ftlters initially 
perform their function, trapping 99.99% of the radioactive particles that approaches them. that HI}' 
act can cause the filters to fail. They can become loaded and blocked and then blow out or 
otherwise fail completely. The loaded radioactivity is both radioactively and thennally hot the 
loaded filters can thus melt or bum. An accident analysis must assume failure of the fillers. This 
would increase consequence estimates by at least 1 0, 000. 

It is inconceivable that the earthquake analysis assumes such minor breaches of the argon 
ceU and other features, and assmnes proper function of the fLiters. A real earthquake-induced ftre 
roulade produce consequences many, many orders of magnitude greater than that estimated. 

The analyses once again preswne the pubic is at the site boundary, far from the facility. 
This inappropriately reduces the dose by additional orders of magnitude. Furthermore, the FSAR 
doesn't even address beyond-design-basis accidents. 

For the beyond-design-basis accident analyses. a completely inappropriate release fraction 
was used. It is orders of ma~tude below what the technical literature reports for fires involving 
release oC plutonium and similar materials. DOE has apparently taken a release fraction for small 

8see, e.g¥ the National Research Coundl studies prepared for DOE on electrometallurgical processes, 
including the report on its uses for treatment of excess weapons plutonium and the large study, Nuclear 
Wastes: Technologies for Separations and Transmutation. See also, for example, DOE's Efficient 
Separations and Processing Integrated Program Technology Summary, and DOE's Amended Response to 
Interrogatories: Partitioning Projects and Transmutation Studies Being Conducted Within the United 
States Known to DOE, and DOE's Amended Index to Partitioning and Transmutation Projects/Studies for 
Document Production, produced by DOE in Energy Resource /l.dooCiltes v. QuitorRno. These documents, 
among many others also already in DOE's possession, detail dozens of separation and actinide 
recycling projects part of DOE's overall separation and transmutation program 
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amounts of plutonium metal where there is no major external heat source or dJi,·ing force when it 
should use the release fraction for a frre in which there are external heat sources and/or driving 
forces (e.g .. frre involving gas frre.) For these. a release fraction of 50% or more is reasonable. 

The discussion of the potential effects of beyond-design-basis accidents is condUSOI)', 
merely reporting conclusions, without any way to check the calculations upon which they are 
supposedly based. The EA says the INEL EIS methodology was employed, but gives no citation 
to any page in that multi-thousand page document. But !hen the methodology is applied to the FCF 
situation proposed here, and no calculations are provided to see if it is done correctly; only results 
are reported. P. 87 concedes that the fire scenario presumes only a small breach of the argon cell-
which unacceptably limits the event to a small fraction of what is reasonable. No consideration 
appears in the EA of fire by arson or of a sabotage event. 

At p. 89, the EA declines to consider a nuclear criticality event, saying its likelihood '1las 
been judged to be less than w-7 per year." No support for this conclusion is given whatsoenr. 
Indeed, it is completely contradicted by the actual evidence. If that figure were correct, there 
would be one criticality event in 10 million years of operation a1 INEL. Yet. in just the few 
decades it has existed. there have been at least two such events. Nationally, there have been 
several dozen criticality accidents since the nuclear era begin in the forties--on average one every 
year or two. The failure to consider criticality accidents, particularly when dealing with large 
amounts of highly enriched material. in inexplicable. 

p. 92 The cumulative impacts section fails to discuss the cumulative impacts of connected 
actions and the overall program. 

p. 95 repeats the claim that the volume of high-level waste would go down. As indicated 
before, the overall volume of all waste forms would go up, and the hazardousness would either 
remain the same (nwnber of curies will be the same) or increase because it will be converted into 
waste forms that will be disposed of in less geologically isolated fashions. 

p. 96-7 discusses RCRA. That section and the referenced document indicate evaluation is 
needed to determine the extent of reactivity of the sodium. In the absence of that el'aluation, there 
is no basis for determining that there is a problem with the sodium-bonded fuel, or that the risks 
from the proposed action are not greater than whatever risks may exist with the reactivity of the 
sodium. 

The figures given from p. 103 to 106 make no sense. It is claimed that the no action 
altemati\•e, keeping the spent fuel in its current form, would produce 70 cubic meters of low le,'el 
waste. If the spent fuel is kept in its current form, no low level waste is generated. The data 
suggest that an additional 50 cubic meters of transurank waste is created from the proposed action 
compared to the no-action alternative. Given the fact that no facility exists at present to take 
transuranic waste, the creation of 50 cubic meters more is a worrisome environmental impact not 
analyzed. 

The nonproliferation discussion at p. 110-113 is grossly inadequate, in large part for the 
reasons discussed earlier regarding the definition of reprocessing. There is no discussion of 
Sensitive Nuclear Technology (SNT) malters or risks associated with transferring any part of this 
technology. The impacts on the international community of the U.S. breaking a two-decade long 
prohibition on reprocessing fuels from the non-military sector is nowhere considered. The 
cumulative impact of this reprocessing along with the proposed restart of military reprocessing at 
Savannah River is not analyzed. We have tried to get everyone to stop reprocessin~ because of the 
proliferation risks. If we start up. including using an exotic new technology that will make it 
easier. the impacts will be significant 
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The technique is said on p. 112 lo be incapable of yielding a pure separted rlutonium 
stream. First of all, that is irrelevant; one can make nuclear weapons with a mix o transuranics as 
proposed to be extracted using Ibis technique during the IFR program. Secondly, by adjusting the 
voltage potentials, one can indeed exlract a pure plutonium stream. These issues are not addressed 
at aU--just an unsupported assertion is found 

The byproducls of electrometaiJurgical processing can be weapons-usable. The uranium 
separated will be weapons-~de--so dangerous, in fact, DOE proposes to subsequentl~· blend it 
down. Additionally, as indicated before, the purpose of the technology originally and 1ts capability 
today is to extract lnnsuranics such as plutonium, which can aJso be used in weapons. 

The fundanlentaJ point not addressed in this section is that the lrnowledge of this 
technology itself has impacts. Just as the secrets of the PUREX process published at the Geneva 
conferences in the fifties gave other nations much of the information necessary to use that 
technique to acquire weapons-usable materials, the demonstration of this new, more advanced 
reproc:eaing teclmology will have immense impacts. Particularly because PUREX is so complex, 
expensive. caP.!tal intensive, and difficult to conceal, the new electrometaJlurgical reprocessing 
technology will reduce the barriers to acquisition of weapons and thus severely impact the human 
environment If the information is so dangerous and sensitive that DOE must prohibit publication 
of some of it, then it clearly represents a proliferation hazard, which the EA fails to address. 

The small "footprint" of the e!ectrometallurgical facility cited at p. 113 is precisely one of its 
major problems--it will be easy 1o conceal such a facility if the technology is spread. 

P. 126 claims 1o discuss the relationship 1o other NFPA documents. Fl.fSt of fall, it fails to 
discuss numerous NEPA documents that are related, for example the EA for TRUMP-S, a similar 
electrometallurgical reprocessing technoloey. Secondly, by mentioning them, it fail to discuss the 
true relationship or analyze any cumulative 1m pacts of these connected actions. Additionally. by 
segmenting its review of these connected actiom, DOE has flown in the face of NEPA. 

P. 131 indicates that no outside agencies or individuals were consulted dwin~ the 
preparation of this EA. This is remarkable. Giveo the potential significant proliferatiOn 
unplicatioos, the Arms Control and Disarmament Agency and the nmprolif eration offices of the 
State Department, Defense Department, NRC, and National Secwity Council should have been 
consulted. Given the significant environmental impacts possible, EPA should have been 
consulted 
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1-5 The references cited in the environmental assessment have been placed in the 

Department of Energy public reading rooms. Additional information on this issue is 

provided in Chapter One of this Appendix. 

6 In order to avoid confusion, the reference, "Spent Nuclear Fuel Program Prioritization," 

has been eliminated from the environmental assessment. The information in that 

document played no part in the proposed demonstration, which is specific to 

Experimental Breeder Reactor-II spent nuclear fuel. Further, the specific reference was 

only to a memorandum transferring draft information for use in the "Spent Nuclear Fuel 

Program Prioritization" report that has not yet been issued. 

In response to the comment requesting information on the amount of curies associated 

with the materials involved in the proposed demonstration, additional material has been 

provided in Sections 2.2 and 4.5 ofthe environmental assessment. The curie content 

decreases over time. Activity of a typical driver spent nuclear fuel assembly 15 months 

after discharge from Experimental Breeder Reactor-JI is on the order of 30,900 curies 

( ~ 7 500 curies/kilogram heavy metal) and a typical blanket spent nuclear fuel assembly 

500 days after discharge is on the order of 3410 curies ( ~ 73 curies/kilogram heavy metal). 

The curies from this material are subdivided into the various products and waste streams. 

Curies of individual radioactive isotopes, along with their energy, are the basis for 

calculation of emissions and environmental impacts (Section 4 ). 

7 This environmental assessment was revie\ved and approved by all interested offices 

within the Department of Energy, including the Office ofNonproliferation and National 

Security, prior to its release to the public. More detailed information concerning the 

aspects of nonproliferation is provided in Chapter One of this Appendix. 

8 The National Environmental Policy Act regulations require evaluation of reasonable 

alternatives to the proposed action. Alternatives are evaluated in Section 2.0 of the 

environmental assessment. The environmental assessment analyzed three alternatives in 

detail and considered several other process alternatives which were eliminated from 
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detailed evaluation. In general, the excluded alternatives had not reached a level of 

development that would allow a detailed evaluation. Evaluation of alternative processes 

that were identified in the public comment period have been added to the environmental 

assessment, Section 2.1. The potential environmental impacts that would result from 

implementing a conceptual treatment process cannot be analyzed in equal detail relative 

to the impacts that can be quantified for a process that has reached an adequate level of 

technical maturity. 

9 The Department of Energy notes the commentor' s opinion regarding the proposed 

demonstration project. This proposed action would treat a limited amount (13% of the 

driver assemblies and 5% of the blanket assemblies) of the Experimental Breeder 

Reactor-II spent nuclear fuel in order to produce data related to the technical feasibility of 

the electrorefining process for conditioning the remaining Experimental Breeder Reactor

II spent nuclear fuel or other spent nuclear fuel. The demonstration of this technology is 

necessary to address questions raised by the National Research Council and should occur 

before any proposal is made for its broader application. The existing and high-throughput 

electrorefiners would be adequate to provide these data. Their support equipment is not 

adequate for full-scale Department of Energy or commercial production application. 

Also, in the Fuel Conditioning Facility, there are several steps in the process primarily 

associated with material handling systems that would limit the total output of the facility. 

10 Prior to 1994 when the program was canceled, all of the teclmology development for 

modem electrometallurgical treatment of Experimental Breeder Reactor-II spent nuclear 

fuel was conducted within the framework of the Integral Fast Reactor program. The 

Integral Fast Reactor program began in 1984. The Advanced Liquid Metal Reactor 

program was a Department of Energy-sponsored program in which private industry 

worked on conceptual plant designs for commercial application of Integral Fast Reactor 

technology. There was no development of electrometallurgical technology or equipment 

in this program. The Actinide Recycle Program was a research program for investigation 

the feasibility of processing commercial light water reactor spent nuclear fuel for the 

purpose of reducing the volume and toxicity of high-level waste and recycling the 

actinides, including the plutonium and uranium, in liquid metal reactors. The Actinide 

Recycle program emphasized research on teclmology to reduce oxide fuel to metallic 
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form so that electrometallurgical technology could be applied. There has been no 

research or development of electrometallurgical technology for a partitioning program or 

a separation and transmutation program. 

The Department of Energy does not agree with the commentor' s statement that it has 

artificially segmented its National Environmental Policy Act review ofthe demonstration 

project. The environmental assessment process is an appropriate means to determine if 

an environmental impact statement is needed. The proposed action includes only 

research on electrometallurgical technology, development of operating data for test 

equipment, and a limited application demonstration specifically for treatment of 

Experimental Breeder Reactor-II spent nuclear fuel for disposal. As summarized in the 

National Research Council's report on this technology, without this demonstration and 

the data to be gained from it, there can be no meaningful analysis of the technology's use 

or application. If the demonstration project were successful, the Department ofEnergy 

would review the data and decide whether to propose future applications of the 

technology. That decision will be made in accordance with all applicable laws and 

regulations, and will include appropriate National Environmental Policy Act analysis. 

For additional information on the appropriate level of National Environmental Policy Act 

review, see Chapter One of this Appendix. 

11,12 The commentor suggests that the proposed demonstration project is contrary to the 

current policy of the United States regarding nonproliferation. A detailed discussion of 

this issue of nonproliferation is found in Chapter One of this Appendix. 

Section 1 of the environmental assessment, Purpose and Need, presents the rationale for 

pursuing the demonstration project. Based in part upon the urging of the Secretary of 

Energy, the Integral Fast Reactor Program was terminated in 1994 after extensive debate 

in both houses of Congress. The issues raised during debate were varied, complex, and 

did not focus solely on the issue of proliferation. Congress has been clear, however, that 

it intends the Department of Energy to continue development of electrometallurgical 

technology. In the Conference Report for the Fiscal Year 1995 Energy and Water 

Appropriation, the Department of Energy was instructed "to maximize the research on 

actinide recycle, and, as proposed by the Administration, should also retain such facilities 
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as necessary, especially the pyroprocessing facilities." The following year, in the 

Conference Report for the Fiscal Year 1996 Energy and Water Appropriation, Congress 

gave the Department of Energy the following instruction: "As recommended by the 

National Academy of Sciences' assessment of the electrometallurgical approach for 

treating spent nuclear fuel, the conferees expect the Department of Energy to develop a 

plan to support the EBRFF09II demonstration using this technology. lfthis is successfuL 

the Department of Energy should review the program for application to other types of 

spent nuclear fuel and waste management issues." The proposed demonstration project 

analyzed in the environmental assessment would carry out that congressional intent. 

The commentor is correct that the electrometallurgical treatment equipment to be 

demonstrated under the proposed demonstration evolved from the now terminated 

Integral Fast Reactor Program. 

From 1964 to 1969, the building currently named the "Fuel Conditioning Facility" was 

called the "Fuel Cycle Facility" because the mission at that time was to demonstrate the 

refining and refabrication of Experimental Breeder Reactor-II spent nuclear fuel by an 

incomplete pyrometallurgical process. During the next 20 years, the building was known 

as the "Hot Fuel Examination Facility/South" to reflect the revised mission of the facility. 

When the facility was modified to recycle and refabricate Experimental Breeder Reactor

II spent nuclear fuel for the Integral Fast Reactor Program, the building's name was 

changed back to the "Fuel Cycle Facility." With termination of the Integral Fast Reactor 

Program and removal of the refabrication equipment, the name was changed to the "Fuel 

Conditioning Facility" to reflect the present-day research, which has resulted in the 

proposed action. 

This demonstration would produce data related to the technical feasibility of the 

electrorefining process for conditioning Experimental Breeder Reactor-11 spent nuclear 

fuel for safe long-term storage or disposal. Unlike reprocessing plants, this project does 

not separate plutonium. The proposed demonstration project does not include any 

equipment or any processes that could separate transuranic elements at any level of purity 

for weapons production. It will not and cannot separate plutonium. All plutonium is 

directed to the ceramic waste form without separation from fission products. 
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Regardless of the origins of the process, the proposed demonstration addresses a specific 

application for spent nuclear fuel management. It is not a part of any efTort to recycle 

spent nuclear fuel into fuel for breeder reactors. The equipment necessary for recycle has 

been removed from the Fuel Conditioning Facility and is not a part of this demonstration. 

13 The National Environmental Policy Act regulations require evaluation of reasonable 

alternatives to the proposed action. Alternatives are evaluated in Section 2.0 of the 

environmental assessment. The environmental assessment analyzed three alternatives in 

detail and considered several other process alternatives which were eliminated from 

detailed evaluation. In general, the excluded alternatives had not reached a level of 

development that would allow a detailed evaluation. Evaluation of alternative processes 

that were identified in the public comment period have been added to the environmental 

assessment, Section 2.1. The potential environmental impacts that would result from 

implementing a conceptual treatment process cannot be analyzed in equal detail relative 

to the impacts that can be quantified for a process that has reached an adequate level of 

technical maturity. 

14 The commentor's opinion that the environmental assessment fails to identify and 

adequately address environmental impacts is noted. The Council on Environmental 

Quality's National Environmental Policy Act regulations (49 CFR Parts 1500-1508) 

require that an environmental assessment describe the affected environment and the 

environmental consequences associated with the proposed action and alternatives. The 

environmental assessment meets these requirements. Chapters 4 and 5 describe the 

environmental consequences of the proposed action and alternatives. 

The release fractions used in the accident analysis are correct and are consistent with 

normal practice throughout the Department of Energy complex. Subsequent to more of 

the accident analysis in the environmental assessment, the Department published 

recommended release fraction guidelines in DOE-30 10-94, "'Airborne Release 

Fraction/Rates and Respirable Fractions for Non-Reactor Nuclear Facilities.'' The 

accident analysis in the environmental assessment are consistent with these guidelines. 
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15 The environmental assessment has been prepared to determine whether the proposed 

demonstration is a major Federal action significantly affecting the quality of the human 

environment, and as a result, whether an environmental impact statement should be 

prepared. See Chapter 1 of this Appendix for a more detailed response to concerns raised 

regarding reprocessing and nonproliferation. 

I6 The definition of reprocessing is the same as that used in the Department of Energy 

Programmatic Spent Nuclear Fuel Management and Idaho National Engineering 

Laboratory Environmental Restoration and Waste Management Programs Environmental 

Impact Statement (DOE/EIS-0203-F), April I995. 

17 The Department of Energy acknowledges the commentor' s statements on the definition 

and application of reprocessing to the demonstration. Since the proposed demonstration 

involves a technology which may be useful in the management and disposal of spent 

nuclear fuel, the definition of "reprocessing" was taken from the Department of Energy 

Programmatic Spent Nuclear Fuel Management and Idaho National Engineering 

Laboratory Environmental Restoration and Waste Management Programs Environmental 

Impact Statement (DOE/EIS-0203-F), April 1995, as stated in Section 4.7 of the 

environmental assessment. 

The particular provision of Appendix D at issue originated in I990, when the Department 

of Energy issued a Notice of Proposed Rulemaking (55 Federal Register 46444, 

November 2, 1990) that eventually was promulgated in 1992 as I 0 CFR Part I 021. 

Among the new classes of actions proposed as "normally requiring EISs" was the "siting, 

construction, operation, and decommissioning of reprocessing facilities." The preamble 

to the proposed rule described this provision's intended scope as one of several new 

classes of activity "related to the siting, construction and operation of major nuclear 

facilities" (emphasis added). It is apparent from this preamble language that the 

Department regarded the important factor in establishing the need for an environme11tal 

impact statement as the scale of the proposed activity and its potential for significant 

impacts, not the designation of an activity as "reprocessing." For further response 

regarding concerns about "reprocessing," see Chapter One of this Appendix. 
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18,19 The basic electrometallurgical technology of the proposed action is not new, as noted in 

the comment. Electrometallurgical methods have been in use in the metals industry to 

purify various metals for decades. Nations with interest in weapons development could, 

therefore, apply the technology regardless of the proposed action. However, because of 

the availability of processes which produce much more attractive weapons fabrication 

materials, it is unlikely that developing nations would consider electrometallurgical 

treatment technology an attractive process for a weapons program. The process does not 

enrich uranium; it can only recover what exists in the spent nuclear fuel. There are more 

attractive technologies with more attractive end products for weapons use. Weapons 

grade uranium is 93% enriched and while lower enrichment could potentially be used in a 

weapons program, the difficulties would increase significantly. 

Objectives of the proposed action include demonstration of the economic feasibility of 

the process and characterization of the waste products for potential future acceptance for 

repository disposal. Additional information on the nonproliferation aspects of the 

electrometallurgical process is provided in Chapter One of this Appendix. 

20,30 The commentor's opinion that this technology is capable of separating out both weapons

usable uranium and weapons-usable plutonium is noted. In response to the comment, 

statements were added to the environmental assessment to clarify that the proposed 

demonstration project does not include any equipment or any processes that could 

separate plutonium or other transuranic elements at any level of purity. All plutonium is 

directed to the ceramic waste form without separation from fission products. Therefore, 

the plutonium could not possibly be used in a nuclear explosive. Uranium would be 

separated at the enrichment level of the spent fuel, which is 30% below weapons-grade. 

All uranium would be blended to a low-enriched level, rendering it unusable for any type 

of nuclear explosive. 

The basic electrometallurgical technology of the proposed action is not new, as noted in 

response to comments 18 and 19 above. 

Additional information relative to the possibility of misusing the electrometallurgical 

technique to produce relatively pure plutonium is found in Chapter One of this Appendix. 
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21 Under the terms of the settlement agreement and consent order, the Department of Energy 

is legally obligated to remove spent nuclear fuel (including Experimental Breeder 

Reactor-11 spent nuclear fuel) from the State ofldaho by the year 2035. 

Electrometallurgical treatment is a promising technology for treating Experimental 

Breeder Reactor-11 spent driver fuel and blanket assemblies in order to make them eligible 

for disposal in a geologic repository. Following a successful demonstration, application 

of the technology could assist the Department of Energy in meeting this obligation. The 

demonstration of this technology is timely: the research of the technology is sufficiently 

mature, making the demonstration the next logical step; the facilities, equipment, and 

infrastructure are available and Congress has appropriated the necessary funds. 

22 Current processes other than the proposed action for removal of sodium from the spent 

nuclear fuel would be incomplete or create other technical problems. For example, two 

processes proposed for the removal of sodium are treating with hot, water-saturated 

carbon dioxide and a distillation technique. 

The proposed process of treating the spent nuclear fuel with hot, water-saturated carbon 

dioxide would have the following technical problems and would require extensive 

development before implementation. Because ofthe high radiation level of the spent 

nuclear fuel, any processing would have to be carried out in a shielded, inert atmosphere 

cell, not in a simple reaction chamber as described in the comment. Based on extensive 

experience with reacting sodium to form sodium carbonate, these reactions would have to 

be controlled very closely. History has shown that the potential for accidents involving 

reacting sodium is very high. Exposure of the hot uranium fuel to oxygen and water 

vapor is similar to metal fire accident conditions described in the environmental 

assessment (Section 4.2). Also, the use of water for treatment of highly-enriched spent 

nuclear fuel would require stringent criticality hazards control measures because aqueous 

processes have lower fissile material limits than metallic processes. The products from 

the proposed process may include pyrophoric.uranium hydride in addition to the 

compounds cited in the comment. Additional process steps would, therefore, be required 

to stabilize the pyrophoric nature of the product. 
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The distillation technique would be an incomplete process. The cesium and the sodium 

would need to be stabilized into a waste form. In any event, such a technique would only 

be applicable to blanket assemblies since the metallic sodium has not been infused into 

the blanket assemblies as it has in the drivers. As explained in the environmental 

assessment in Section 2.1, sodium is inseparable from the irradiated driver spent nuclear 

fuel unless the fuel is melted or dissolved. The fuel-encapsulated sodium would not be 

removed by a vacuum distillation process operated at the suggested temperature, so the 

remaining spent nuclear fuel would remain reactive. If the spent nuclear fuel were melted 

at 1300-1400 o C, many different radioactive elements would be volatilized. A system has 

not been developed to efficiently capture and collect these volatile elements or to 

immobilize them in one or more waste forms. 

The National Environmental Policy Act regulations require evaluation of reasonable 

alternatives to the proposed action. Alternatives are evaluated in Section 2.0 of the 

environmental assessment. The environmental assessment analyzed three alternatives in 

detail and considered several other process alternatives which were eliminated from 

detailed evaluation. In general, the excluded alternatives had not reached a level of 

development that would allow a detailed evaluation. Evaluation of alternative processes 

that were identified in the public comment period have been added to the environmental 

assessment, Section 2.1. The potential environmental impacts that would result from 

implementing a conceptual treatment process cannot be analyzed in equal detail relative 

to the impacts that can be quantified for a process that has reached an adequate level of 

technical maturity. 

23 The proposed research and demonstration project would produce the typical waste and 

by-product streams of the electrometallurgical technique in order to quantify these 

streams, to characterize them, and to answer the very questions posed by the commentor, 

the National Research Council, other peer review committees, and involved scientists and 

engineers. As noted by the commentor, the criteria for repository acceptance have not 

been determined and may change. However, the proposed action would characterize the 

waste so that these characteristics can be compared to the criteria that are eventually 

accepted. This process, however, has the benefit of removing the reactive sodium 

component from the radioactive constituents. See also the response to Comment # 24. 
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24 The Department of Energy asked the National Research Council to review 

electrometallurgical technology as it might apply to management of Department of 

Energy spent nuclear fuel. The National Research Council report was issued in June, 

1995. The National Research Council committee is continuing to advise Department of 

Energy on the development of this technology. More recently, in April, 1996, the 

National Research Council committee reported to DOE after consideration of whether 

electrometallurgical technology should be included as a viable option for application to 

the disposition of surplus plutonium. The conclusion of that report is that 

electrometallurgical technology cannot be considered a viable plutonium disposition 

option until the demonstration with Experimental Breeder Reactor-II spent nuclear fuel is 

completed. The Integral Fast Reactor recycle technology has been considered as an 

element of other National Research Council reviews for other purposes. These reviews 

have not favored application of electrometallurgical technology for potential solution of 

global-scale problems because of the relatively immature state of the technology's 

development and proof of concept. Additional peer review committees (consisting of 

National Academy of Science and National Academy of Engineering members, a Nobel 

laureate, and other respected scientists and engineers) are administered by the University 

of Chicago to conduct much more thorough and detailed reviews of electrometallurgical 

research and development, including facility operations, safeguards, security, and 

nonproliferation aspects of the technology, annual progress, safety, and economics. 

Overall, these reviews ofthe technology development for spent nuclear fuel treatment 

have been very encouraging. The Department of Energy considered the University of 

Chicago peer review committee reports, as well as the National Research Council 

committee reports, in its evaluation of its electrometallurgical technology program. 

25,26 The environmental assessment analyzed three alternatives in detail and considered several 

other process alternatives which were eliminated from detailed evaluation. In general, the 

excluded alternatives had not reached a level of development that would allow a detailed 

evaluation. Evaluation of alternative processes that were identified in the public 

comment period have been added to the environmental assessment, Section 2.1. The 

potential environmental impacts that would result from implementing a conceptual 

treatment process cannot be analyzed in equal detail relative to the impacts that can be 

quantified for a process that has reached an adequate level of technical maturity. 
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The proposed action to demonstrate this technology does not affect the continuation of 

other research and development technologies for spent nuclear fuel management which 

may be conducted at other laboratories within the Department of Energy complex. 

As explained in Section 2.1 of the environmental assessment, mechanical processing 

would not remove the sodium from inside the Experimental Breeder Reactor-II driver 

fuel, because it would not melt or dissolve the fuel to release the sodium. The 

Department of Energy's experience with mechanical processing of Experimental Breeder 

Reactor-II blankets has not been favorable. The demonstration of remote operation of a 

decladding device was successful. However, the process resulted in substantial 

radioactive contamination of the facility, which would not necessarily occur with a 

process which reacted the sodium and cesium to stabilize them. Further, the depleted 

uranium fuel rods removed from the blanket assemblies still require further disposition. 

One canister of these rods is planned to be processed at Savannah River. Because of 

these inherent problems and the lack of applicability to driver fuel, the Department of 

Energy does not consider mechanical processing to be a reasonable alternative. 

As explained in Section 4.4.2 of the environmental assessment, the Department of Energy 

national spent nuclear fuel program group is considering the potential implications of 40 

CFR 261.23 constituent materials in Department of Energy spent nuclear fuel. This 

group is considering sodium-bonded fuel independent of the electrometallurgical 

treatment activities at Argonne National Laboratory-West. The group has also considered 

potential impacts from reactive fission products such as cesium. This is a continuing 

activity to support the potential direct disposal of appropriate categories of Department of 

Energy spent nuclear fuel. 

27 From 1964 to 1969, the building currently named the "Fuel Conditioning Facility" was 

called the "Fuel Cycle Facility" because the mission at that time was to demonstrate the 

refining and refabrication of Experimental Breeder Reactor-II spent nuclear fuel by an 

incomplete pyrometallurgical process. During the next 20 years, the building was known 

as the "Hot Fuel Examination Facility/South" to reflect the revised mission of the facility. 

When the facility was modified to recycle and refabricate Experimental Breeder Reactor

II spent nuclear fuel for the Integral Fast Reactor Program, the building's name was 
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changed back to the "Fuel Cycle Facility." With termination of the Integral Fast Reactor 

Program and removal of the refabrication equipment, the name was changed to the "Fuel 

Conditioning Facility" to reflect the present-day research which has resulted in the 

proposed action. 

A breeding experiment was conducted at the Experimental Breeder Reactor-II in the 

1960s, but it would have been impractical to operate the reactor as a true breeder reactor 

because of its small size. Breeding experiments were completed in the late sixties, and 

the Experimental Breeder Reactor-11 was converted to an irradiation and testing facility. 

As part of this conversion, the inner blanket surrounding the core was replaced with a 

stainless-steel reflector. The Experimental Breeder Reactor-11 consumed far more fissile 

material than it produced. 

28 The commentor also suggests that electrometallurgical technology could be used with the 

goal of simply disposing the uranium along with the fission products and plutonium in the 

ceramic waste stream. The suggested approach would significantly increase the cost of 

processing and the volume of waste generated. Considerably more salt and cadmium 

would be required because the suggested approach would involve chemical oxidation 

rather than electro transport of the uranium. Leaving the uranium in the waste stream to 

be adsorbed in the zeolite, with subsequent conversion to the ceramic waste form, would 

increase the waste volume by at least a factor of25. However, the uranium would have to 

be blended down to a low enrichment to control nuclear criticality. If the uranium were 

blended down to less than 1% enrichment for disposal, the increase in waste volume 

would be on the order of 1000. By removing the uranium, the storage volume for both 

uranium and high-level waste can be kept low. 

Because of the reactive nature of the sodium, it is unlikely that Experimental Breeder 

Reactor-II spent nuclear fuel would be eligible for placement in a geologic repository 

without some form of treatment to remove the sodium. In addition, the environmental 

assessment Section 5.0 discusses potential failure of the spent nuclear fuel during storage. 

Failures ofthe cladding by stress corrosion cracking have occurred during water storage. 

The potential for similar failure during dry storage has not been determined but could 

occur if water comes in contact with the spent nuclear fuel. 
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29 As stated in Section 6.0 of the environmental assessment, the Department of Energy 

National Spent Nuclear Fuel Program has been conducting a study of spent nuclear fuel 

management options. The electrometallurgical technology and other management 

technologies, including dry storage technologies, were reviewed in Volume 2 of the 

Department of Energy Programmatic Spent Nuclear Fuel Management and Idaho 

National Engineering Laboratory Environmental Restoration and Waste Management 

Programs Environmental Impact Statement (DOE/EIS-0203-F). As proposals are made 

to demonstrate or implement these technologies, appropriate National Environmental 

Policy Act documents will be prepared. The alternative of dry storage for the 

Experimental Breeder Reactor-11 spent nuclear fuel is analyzed under the no action 

alternative. Other technologies were reviewed in the environmental assessment as 

alternatives to the proposed project, but were not and could not be subject to detailed 

analysis because of their relatively immature state of development. In addition, some 

would be screened out because they would not be reasonable alternatives. 

31 The Department of Energy acknowledges the commentor' s concerns regarding sensitive 

nuclear technology. During the Integral Fast Reactor Program, the Department of Energy 

conducted appropriate reviews of related technologies for recycling spent nuclear fuel in 

fast reactors before entering into a technology exchange agreement with Japan. Any 

nuclear technology which is a candidate for export is subject to sensitive nuclear 

technology review in accordance with 10 CFR Part 810. The Department of Energy has 

been designated to implement this regulation by an interagency task force representing the 

Department of State, the Arms Control and Disarmament Agency, the Nuclear Regulatory 

Commission, and the Department of Energy. The Department of Energy has established 

an Export Control Working Group to make sensitive nuclear technology determinations 

according to specific guidelines. Any future consideration of exporting 

electrometallurgical spent nuclear fuel treatment technology would be reviewed according 

to the Department of Energy's export control procedure. Also see Responses 18 and 19 

above. 

32 There are hazards associated with spent nuclear fuel management, including any 

treatment option. Concern over potential fires involving the spent nuclear fuel materials 

is one reason that all electrometallurgical process operations would be carried out in an 
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inert (fire suppressant) atmosphere, and any potentially pyrophoric materials not in use 

would be stored in fire-safe containers. In addition, chloride salts are used as a fire 

extinguisher agent for metal fires. Therefore, all of the fuel material dissolved in the 

electrorefiner is inherently protected from combustion. The risk of metal fire is analyzed 

in Section 4.2 of the environmental assessment. The risks and impact of operating the 

electrorefining equipment as proposed in the demonstration project are analyzed in the 

environmental assessment in Section 4.1. The environmental assessment also analyzes 

the risk and consequences of credible accidents in Section 4.2. 

33 The proposed research and demonstration project would produce the typical waste and 

by-product streams of the electrometallurgical technique in order to quantify these 

streams, to characterize them, and to answer the very questions posed by the commentor, 

the National Research Council, other peer review committees, and involved scientists and 

engmeers. 

It is correct that the process does not reduce the total radioactivity (a physical 

impossibility). Separation of uranium from the waste stream would reduce the volume of 

the high-level waste by concentration of the radioactive isotopes and stabilizing this 

material for long-term storage/disposal. This is beneficial because the isotopes of 

particular concern can be more economically and safely managed due to lower volume 

and more inert nature of the waste form itself. See Response # 28 above. 

34 The environmental assessment has been revised to correct the incomplete and 

inconsistent statement in Section 2.2. The statement refers to the disposition of the salt 

when the electrorefiner would be ultimately decommissioned. In Section 4.5, the 

decommissioning salt waste, expected to contain few fission products, is listed as 

transuranic waste, which is the expected characterization of this waste stream based on 

analytical samples that would be taken at the time of decommissioning. During the 

demonstration, some of the salt would be occluded in the zeolite, and not recycled to the 

electrorefiner. This salt would become a part of the high-level waste stream and is 

included in the high-level waste discussed in Section 4.5. 
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35 Under the no action alternative, the second electrorefiner would not be installed in the 

Fuel Conditioning Facility and would not be part of the decommissioning waste. The 

appropriate revision to the environmental assessment (Table 4.6) has been made. 

36 Criticality controls are an integral part of the operational basis for Fuel Conditioning 

Facility operation. The Fuel Conditioning Facility safety analysis report referenced by the 

environmental assessment discusses criticality controls and concludes that a criticality 

accident is beyond the design basis for the facility, i.e., a nuclear criticality accident 

would not be a credible event. Also, the exhaustive Department of Energy readiness 

review process carefully and independently reviewed the Fuel Conditioning Facility 

criticality safety analysis and controls and concurred that the facility meets the applicable 

criticality control requirements. Criticality potential in nonaqueous processes such as 

proposed in the environmental assessment are fundamentally different (aqueous processes 

have lower fissile material limits than metallic processes) than in the aqueous processes, 

which have resulted in some accidental criticality events. 

3 7 The access road and parking lot are open only to those members of the public on official 

business, including tours. Therefore, these locations are not places of general public 

access. Although there are no fences along the main highway, there are signs indicating 

that the area is restricted access only. The maximum exposed individual was 

appropriately analyzed at the nearest uncontrolled location, which is near the intersection 

of the public highway with the access road to Argonne National Laboratory-West. 

38 The accident analysis in the environmental assessment and the referenced Fuel 

Conditioning Facility Final Safety Analysis Report is conservative in all aspects, 

including the mitigation by filtration. By design and analysis, the filters for which any 

mitigation credit is taken, would survive intact through any credible earthquake. The 

exhaust path for the process cell would be through the safety exhaust system. This 

system includes two sets of high-efficiency particulate air filters that are tested to assure 

that the quantity of potentially hazardous particles passing through them is reduced by a 

factor of 1 x 1 o-6
. Flow through this system would be sufficient to keep the process cell 

interior at a lower pressure than the environment under all design basis conditions 

(including the design basis earthquake) and assure that all exhaust passes through the 
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safety exhaust system. Analysis also shows that the possible metal fires which could 

occur under severe accident situations do not produce sufficient particulate material to 

cause failure of the filters by excessive loading or by combustion. However, in spite of 

the fact that the filters will remain effective, as tested, only a reduction factor of 1 x 1 o-4 

was assumed. In addition, the environmental assessment included analysis of two beyond 

design basis accidents for which no filtration credit was taken. The environmental impact 

of these events were also small. 

39 A detailed dynamic analysis of the Fuel Conditioning Facility was conducted and 

reported in the Fuel Conditioning Facility Final Safety Analysis Report. This analysis 

received detailed peer and independent review. The analysis supports the conclusion that 

the design basis earthquake results in very minor (if any) breach in the process cell (argon 

cell) containment. This is primarily due to the five-foot-thick shielding walls. The filters 

for which any mitigation credit is assumed were specifically designed to assure continued 

functionality following a design basis earthquake. Methodology used for the calculations 

in the environmental assessment followed the Department of Energy Programmatic Spent 

Nuclear Fuel Management and Idaho National Engineering Laboratory Environmental 

Restoration and Waste Management Programs Environmental Impact Statement as 

specified in the Department of Energy's Accident Assessments for Idaho National 

Engineering Laboratory Facilities (DOE/ID-10471, March 1995). The environmental 

assessment Section 4.2.1.1 addresses beyond design basis accidents including the 

hypothetical crash of a commercial airline into Fuel Conditioning Facility. The effect of 

the airplane fuel was considered in calculation ofthe consequences of that event. The 

environmental impact, h9wever, would be small. This event is comparable to an arson or 

sabotage event as proposed by the commentor. 

40 The proposed action includes only research on a new application of an established 

technology, development of operating data for test equipment, and a limited application 

demonstration. It is not part of a broader program or connected to other research and 

development activities which would require analysis in this environmental assessment. 

As indicated in Section 4.3 of the environmental assessment, the cumulative impacts of 

other activities at Argonne National Laboratory and the Idaho National Engineering 
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Laboratory were accounted for. Chapter One of this Appendix contains more 

information relevant to this subject. 

41 The reactivity of sodium is well known. Sodium is listed as a reactive metal under 

40 CFR Part 261.23. This clarification was added to the environmental assessment in 

Section 4.4.2. 

42 In the no action alternative, as discussed in Section 2.6 of the environmental assessment, 

the Fuel Conditioning Facility will remain operational as a multipurpose hot cell as 

directed in support of the Department of Energy's programs other than the proposed 

action. The total quantity of operational wastes produced in the facility is independent of 

the type of material treated. A footnote has been added to Table 4-6 of the environmental 

assessment to clarify this point. 

The transuranic wastes produced as part of the demonstration would be treated under 

currently existing practices at Argonne National Laboratory. As noted in Section 4.5 of 

the environmental assessment, the quantity produced would be 0.09% of the current 

inventory at the Idaho National Engineering Laboratory. This waste would be subject to 

interim storage at the Radioactive Waste Management Complex before final disposal at 

the Waste Isolation Pilot Plant. 

43 "Outside agencies" is a reference to Federal or state agencies other than the Department 

of Energy and its contractors. Several different organizations within the Department 

contributed to production and review of the environmental assessment. 

In addition, the draft environmental assessment was distributed to interested members of 

the public, the State of Idaho and affected Native American Tribes. All comments 

received during the public comment period will be considered in the decisions made as a 

result of the National Environmental Policy Act process. As stated in Chapter One of this 

Appendix, this action is consistent with the national nonproliferation policy and, 

therefore, agencies such as those mentioned in the comment were not consulted. 
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Mr. Greg Bass 
EA Document Manager 
U.S. Department of Energy 
P.O. Box 2528 
Idaho Falls., Idaho 83403 

Dear tvfr. Bass: 

April 5, 1996 

I am writing to provide the comments of the Nuclear Control Institute on the Draft 
Environmental Asst:ssment for the Electrometallurgical Treatment Research and 
Demonstration Project in the Fuel Conditioning Facility at Argonne National Laboratory
West ("draft EA "). Pursuant to the March 22 letter to me from Department of Energy 
("DOE",I General Counsel Robert Nordhaus, I understand these comments will be treated 
~a.s submitted in a timely manner~ and ~given the same consideration as those submitted 
during the published comment period of February 5 to March 22."' 

ChronQlogv and Summarv 

DOE had planned to begin "pyroprocessing"l spent fuel from the Experimental 
Brc:c:dc:r Reactor II ("EBR-11") in the: c:lc:ctrorefiner at Argonne: National Laboratory- West 
("Argonne-West") in the latter half of 1995, without any additional analysis under the: 
National Envirorunc:ntal Policy Act ("NEPA"). DOE's claim that it was in compliance with 
NEP A rc:stc:d primarily on a 1990 Environmental Assessment and Finding of No Significant 
Impact ("FONSJ.") and secondarily on a vc:ry limited discussion in a 1995 Progrnmmatic 
Envirorunc:ntal Impact Statement ("PElS"). l 

1 Mr. Nordhaus' letter W1U in response to a formal request I and others made: at the 
public meetings for an extension of the published comment period because of DOE's failure 
to provide: to public readin2 rooms the reference documents cited in the draft EA. 

J The term "pyroprocessing" is often used interchangeably with the terms 
"clectrometallurgical treatment" and "electrorefining." 

, DOE, Envjronmc:nral Asgssmcn!: Hot Fuc:l Exillilinatjoo Facjlitv South, 1990 
(DOEIEA-0377); DOE, Finding of No Significant Impact for Hot fuel EJtamination 
Facility/South, May 1990; I5Partmc:nt of Energy Programmatic $pent Nuclear Fuc:l 
Management and Idaho National Engipeqjng Laboratorv Envjronmental Restoration 
Wast; Maoagc:meot Prognyns fjnal Envjronmental Impact Stat~ April 1995 
(DOEIEIS-0203-F). 

,'itt.,.'T'" for tt•ffi•t '"' ,,..,..,,/ J•J rtt""'"•t ,L, ~-~1. •{•-.·l,.o~' •~4 

and 

._, •·• r: ..... ...., ,...-~,. r~rf·.-\.· ,; • ..,,._,_; .. u ... ~ r~a.... •.• ;;..-=:ci, .. ~ , .. ,:.. .. a..:....,..~ sa. ..... ,~ ...... ....,... a._a. ........ ta.....t- .. · r. ,_,. .. 
... ,., ... ''f ur•u·c•••' 
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On August 25, 1995, the Nucl::JI Control Institute and si.~ oth::r public-in::r::st 
organizations wrote a letter to Secr::tary O'Leary stating that the existing NEPA an:llysis 
was not suFficient and that DOE, in fact, """aS required to prepare a separate EIS b.:fore it 
could begin operation of the electrorefiner. DOE responded ""ith a December 12 letter 
:lcknowledging that "additional environmental analysis of the potential impacts associated 
with the proposed operation of the electror::fmer is required. • However, the letter asserted 
that an EA. rather than the more rigorous EIS, would be sufficient because, as outlined in 
the letter, DOE had scaled back its plan for operation of the el~orefiner, at least initially, 
to a "limited demonstration" or "feasibility demonstration." In a December 22 response, 
Nuclear Control Institute and two other public-interest organizations that had signed the 
August 25 letter said, "Contrary to the statement in your [December 12] letter, our view 
[that an EIS is required] is I!Q1 based on the llrnount of material to be pyroprocessed and, 
ther::fore, is not altered by the reduced throughput envisioned under the revised DOE plan" 
(emphasis in origiml). The letter cited five arguments in support of that assertion. 

On January 29, 1996 DOE issued the draft EA which is the subject of these 
comments. The draft EA fails to address the concerns that prompted the August 25 letter 
and the subsequent corr::spondence and meetings .,.,;th DOE officials. Among the key 
defects of the EA are the following: 

• Since DOE's NEPA regulations require an EIS for reprocessing facilities, the draft 
EA attempts to define "reprocessing" very narrowly s6 that the: c:lectrorefining cJinpaign 
does not fall within that definition. But the two reports on pyroprocessing by a special 
panel of the National Academy of Sciences -- as well as the origins of the electrordiner as 
the reprocessing component of the Advanced Liquid Metal Reactor -- ma.lcc: c:lc::lr that the 
Proposed Action involves reprocessing. DOE, thcn::forc:, is under obligation to prcpJie an 
EIS. 

• A closely related point is that pyroprocc:ssing carries proliferation risks that are not 
adequately examined in the draft EA. A recent study by the National Academy of Sciences 
noted that the technology "could be used by another country to obtain plutonium for a 
weapons program. • This problem is exacerbated by DOE's failure to require appropriately 
strict controls on the export of pyroproccssing technology. Furthermore, development of a 
reprocessing technology will undermine the Clinton administration's efforts to dissuade 
other countries from pursuing reprocessing. 

• Pyroprocessing would produce uncharactc:rizcd waste forms that arc not likely to 
be suiuble for emplacement in a repository - a fundamental concern that the draft EA does 
not address. It also fails to discuss the disposition options for, and thus the environmental 
impacts of, the separated uranium stream. 

• In an attempt to stren~then its claim that the environmental impacts of the 
proposed action will be minimal, and therefore require only an EA rather than an EIS, DOE 
has scaled down its initial pyroprocessing plans to encompass onl!' a "limited 
demonstration." This scaled-down action, while commendable, does note relieve DOE of 
its obli~ations to undenalc.e the: full analysis required by an EIS. 

2 
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• The draft EA does not consider all reasonable alternatives., although such 
consideration is a fundamental requi.-:ment of !'<"EPA. In particular, the EA does not 
e:umine the possibility of storing the EBR-11 spent· fuc:J and exploring non-reprocessing 
technologies. This defect is particularly serious because DOE has acknowledged in Y.Titing 
that near-term storage of EBR-n spent fuel presents no compelling em·ironrnental, safety, or 
health roncern. 

• Perhaps most fundamentally, the entire process to this point has been marred by 
biased and misleading statements from DOE representatives. A statement from Argonne 
reported in the trade press indicated that a FONSI v;1u a foregone conclusion. Such an 
approach constitutes a dear violation of the NEPA process, the fundamenL:ll purpose of 
which is to infonn agency decisionmaking. In addition, DOE statements at the public 
meetings have been rontradicted by independent analyses and internal DOE documents. 
The problem here is not merely one of public perception of objectivity -- although that is 
quite imr·:mant - but the more crucial question of the validity of the information upon 
.,.,ilich DOE policymakers will base their decisions. 

In short, to meet the requirements of NEPA, DOE must not only undertake the more 
extensive analysis under an EIS, but also must ensure that the information made available 
to decision-makers (and the public) is reliable:. Otherwise, the public cannot have be 
expected to have confidence: in the: soundness of the: da::isions. 

Background 

Pyroprocc:ssing is surrunarizc:d as follows in a 1995 report by the National Academy 
of Sciences: 

The elc:ctromc:tallurgical technology under development at ANL 
[Argonne National Laborutory] is derived from many years of R&D on 
molten salt systems for the production of materials for nuclear reactors and 
weapons. ... The heart of the process is the electrorefming step, which employs 
a metallic feed, molten allcali metal salts as the reaction medium, and two 
cathodes., one steel and the other an immiscible pool of molten cadmium, to 
separate actinides from fission products and other nuclear reactor fuel 
materials.' 

The electrorefiner was originally designed to serve as the reprocessing component of 
DOE's Advanced Liquid Metal Reactor ("ALMR") program. The ALMR (also known ~ 
the "Integral Fast Reactor" or "IFR") is a special type of nuclear reactor, known as a 
"breeder,· capable of producing more plutonium than it consumes. In conjunction with the 
electrorefiner, it formed a so-called "closed fuel cycle:: The spent fuel produced by 

4 Basolo, Fred, ct al., An Assessment of Continued R&D Into an Electrometallurxical 
Approach for Treating DOE S~nt Nuclear Fuel, National Research Council, 1995 
("Basolo"), S-2. There have been some modifications made in the process that make it vary 
slightly from this defmition. The modifications are discussed below. 

J 
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opCTB.tion of the ALlvffi. \>."8..5 to be r.tJro<:essc:d in the c:lectrorefiner, and t.'"te ~pa.-at:d 
uranium and actinides were: t.1-Jen to be fabricated into ~sh fuel, and returned to the ALMR 
to continue the cycle. 

ln 1994 Congress, with the support of DOE. terminated the ALMR progra:n. A 
paramount reason, along ,..;th the budgel.3.r)' one:, for terminating the program was its 
inconsistency with U.S. nuclc:3I non-proliferation policy - a point that the Deparonent 
emphasized in its communications with Con~rchltm~rpnbiic-statements. 

At about the same time, ANL began to suggest other applications for the 
c:lectrorefmc:r. A key cum:nt mission of DOE is to reduce the: envirorunenta.l hazards of 
certain types of its spent nuclear fuc:l ("SNF"); DOE contends that the dectrorefiner could 
be applied to this mission. That application is the principal basis for DOE's seeking to start 
up the: e!ectrorefiner. DOE also is exploring the use of pyroprocc:ssing as a method of 
disposition of plutonium from dismantled U.S. nuclear weapons. 

This history is important in countering DOE claims that pyroprocessing is not a 
reprocessing technology and cannot be readily convmed into one. While the process 
apparently has been modified so that the: transuranic c:lc:ments no longer form a sep.lr.lte 
stream, the basic technology remains the same. In a paper presented at a March 1995 
meeting, two Argonne scientists wrote, "Given the recent drastic changes in the U.S. 
advanced reactor development program, the demonstration program described in this paper 
is a remarkedly [sic] similar, but truncated version of the program plan of a year ago."' A 
more recent internal DOE draft memo made a similar point: "The basic functions performed 
in the Fuel Conditioning Facility during driver and blanket fuel treatment will be the same 
as under the reprocessing mission. The outputs of the: c:lc:ctromc:tallurgical process ,..;11 
essentially be the same; the differenu is that the uranium, plutonium, and transuranics will 
now be prepared for storage and disposal instead of being cast into new fuel."' 

Pyroprocessing as Reprocessing; Implications Under NEPA 

DOE's own NEPA regulations specifically require an ElS for proposals to operate 
reprocessing facilities, unless there exist extraordinary circumstances that serve to lessen the 
environmental impacts of this operation.' No such circumstances exist in this case. DOE 
has contended that the Proposed Action is not bound by this requirement because its 

1 H.F. Mcfarlane and M.J. Lineberry, "Spent fuel pyroprocessing demonstration," in 
Fuel manugement and handling: Proceedings of the /nternatiorwl conference organized by 
the British Nuclear Energy Society and held in Edinburgh on 20-21 March /995, British 
Nuclear Energy Society, London, 149. 

' The draft m=o carries no identification (signature or letterhead) or date. However, it 
must have been written afier August 25, 1995 since it makes reference to the public
interest-organization letter of that date. 

7 See 10 C.F.R. § 1021.400(c) and Appendix D at D2. 
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facilities are smaller than the r:proces:sillg facilities that DOE has previously used [ 11 J ]' 
and have low.:r outputs.' These claims are unfounded. If the regulations h3d intended to 
exclude facilities below a certain size, they would have so stipubted. This is an issue that 
clearly could have been anticipated (i.: .• not an extraordinary circumstance). The fact that 
the regulations do not spet:ify a minimum facility rue is indicative of the fact that 
reprocessing of even relatively small quantities of material poses serious environmental and 
non-proliferation hazards. 

In another attempt to evade its NEPA r-...sponsibilities, DOE makes the following 
claim: "[Ilhe NEPA process does recogni~ R&D projects and demonstration projects, and 
as we've stated from the beginning, that we need this information that would be derived 
from this demonstration to go on to the next steps now." 10 The implication of this comment 
- that the Proposed Action does not require an ElS because it is an R&D project -- is 
plainly wrong. NEPA case law has clearly established that R&D projects are subject to the 
requirement for an EIS. 11 

The draft EA's most audacious attempt to evade the NEPA requirement, however, is 
its contrived, exceedingly narrow definition of "reprocessing: craftc:d to exclude 
pyroprocessing. The draft EA's glossary contains the following entry: 

Reproc~sing (of spent nuclear fuel): Processing of reactor-irradiated 
nudear material (primarily spent nuclear fuel) to recover fissile and fertile 
material. in order to recycle such materials primarily for dc:fense programs. 
Historically, reprocessing has involvc:d aqueous chemical separations of 
elements (typically uranium or plutonium) from undesired elements in the 
fuel. 

This definition is inappropriate in its suggestion that o process is not reprocessing 

1 References to the draft EA will be designated by bracketed page numbers within the 
text of these comments, rathe-r than in footnotes. 

• See Public Meeting on the Electrometaliurgical Treatment Research and 
Demon.stration Project in the Fuel Condi1ioning Facility at Argonne National Laboratory
West. Tuesday, February 27, /996, Warhington, D.C. ("D.C. transcript"), 103: "l know that 
you would like to call this reproc=ing because it is then a path to an EIS, but in fact, the 
NEPA requirements on an cnvironment.a.l impact statement for a new reprocessing plant are 
really historically tied to the conventional PUREX plant, ...,ilich are huge plants which 
generate incredible amounts of both high level and low level waste" (Jim Laidler). 

Ia D.C. transcript, 112. See also 42, 97-98. 

11 See Scientists !ostjtutc: for Public Information v. Atomic Energv Commission. I 56 
U.S. App. D.C. 395, 481 F. 2d 1079, 1086-87 (1973). 
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unless it involves recycling of the separated material. 12 The operations to separate 
plutonium from spent fuel, mix it with uranium to fabricate new fuel, and reinsert it into a 
reactor are generally referred. to as "reprocessing and recycle." As the terminology 
indicates, the reprocessing of the spent fuel and the recycling of fuel into a reactor are 
discrete elements of the procedure - as evidenced by DOE's current program of 
reprocessing at the Savannah River Site, under which the separated. plutonium would not be 
recycled into a reactor or weapons. 

Furthermore, one cannot classify such a process on the basis of the use of its 
products since decisions about the end use can change. The Proposed Action provides an 
excellent example; the uranium that will be separated may be recycled into a reactor (in the 
form of blended-down low-enriched uranium fuel) or disposed of as waste, but that decision 
will not be made until DOE makes the broader decision on the disposition of its highly
enriched uranium. In addition. whatever the end use of the products might be, the initial 
products of reprocessing pose environmental and proliferation hazards. These hazards 
should be examined under a NEPA analysis. 

As one would expect from the foregoing, other definitions of reprocessing do not 
include recycling. For example, the Office: of Technology Assessment defined 
"reprocessing" as "Chemical treatment of spent reactor fuel to separate the plutonium and 
uranium from fission products and (under present plans) from each other." 11 Leonard S. 
Spector and Jacqueline R. Smith of the Carnegie Endowment for International Peace 
defined it as "Chemical treatment of spent reactor fuel to separate the plutonium and 
uranium from the unwanted radioactive waste by-products and (under present plans) from 
each other."'~ Indeed, even DOE, in another recent NEPA analysis, defined reprocessing as 
identical to "chemical separation," which was in turn defined as "A process for extracting 
uranium and plutonium from dissolved spent nuclear fuel and irradiated targets. The fission 
products that are left behind are high level wastes. Chemical separation is also known as 
reprocessing." 11 

(It should be emphasized that the term "chemical separation" is to be understood as 
establishing a contrast between chemical and physical separation. In other words, there are 

12 The definition also is misleading in implying that reprocessing takes place primarily 
in defense programs. In fact, by the year 2010 more plutonium will have been reprocessed 
from civilian spent fuel than exists in the arsenals of the United States and Russia. 

13 Office of Technology Assessment, Congress of the United States, Nuclear 
Proliferation and Safeguards (New York: Praeger Publishers), 1977, 262. 

" Leonard S. Spector and Jacqueline R. Smith, Nuclear Ambitions: The Spread of 
Nuclear Weapons 1989-1990, (Boulder, Colorado: Westview Press), 1990, 441. 

11 U.S. Department of Energy, Final Environmental impact Statement on a Proposed 
Nuclear Weapons Nonproliferation Policy Concerning Foreign Research Reactor Spent 
Nuclear Fuel (DOEIEIS-0218F), February 1996 ("Research Reactor EIS"), Volume I, 9-2. 
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chemical separation methods other than aqueous chemical separation -- including 
pyrochemical separation. Indeed, one of the documents cited in the draft EA describing the 
process involved in the Proposed Action is entitled, "Pyrochemical Processing of DOE 
Spent Nuclear Fuels." 16 Furthermore, the original incarnation of pyroprocessing as part of 
the ALMR system - which obviously was non-aqueous - was routinely referred to as 
reprocessing in DOE documents. 17

) 

DOE claims the current version of the technology is not reprocessing because it has 
been modified so that the transuranic stream is not separated from the salt waste. But, as 
noted above, the fundamental underlying technology has not changed. 

With regard to separation of highly enriched uranium ("HEU"), DOE's argument is 
perhaps even weaker. Although Argonne has made some modifications in this aspect of the 
process as well, HEU -- a material directly usable in nuclear weapons -- will be separated 
when EBR-II driver fuel is pyroprocessed. The draft EA asserts, "The electrometallurgical 
technique, as modified for SNF treatment, would not result in any highly enriched uranium" 
[ 112] because the HEU will be blended down to low enriched uranium ("LEU"). But even 
if HEU is not a final result of the process, it is an intermediate result; there is a point in the 
process in which HEU is separated from the spent fuel and removed from the c:lectrorefiner 
(23, 36]. 

In the absence of a statutory definition of reprocessing, it is incumbent upon DOE to 
provide a definition that bears some relation to the issues that the draft EA purports to be 
addressing. The definition in the draft EA manifestly fails that test. An example of a more 
reasonable alternative would be the following: "The processing of a weapons-usable 
material or materials from a forrn in which they meet the spent-fuel standard to a forrn in 
which they do not." 

Proliferation Impacts 

The fact that pyroprocessing is a reprocessing technology has direct implications for 
U.S. nuclear non-proliferation policy. The most recent report by a National Academy of 
Sciences (NAS) panel that is conducting an ongoing assessment of pyroprocessing describes 
the problem succinctly: 

16 Draft EA, 24, n. 10. See also the discussion of "Pyrometallurgical Processes" and 
"Pyrochemical Processes" (in a section entitled "History of Reprocessing" in the chapter 
"Fuel Reprocessing") in Manson Benedict, Thomas H. Pigford, and Hans Wolfgang Levi, 
Nuclear Chemical Engineering, 2nd ed., McGraw-Hill, Inc. (New York. 1981), 462-64. 

17 See, for example, Supplemental Agreement No.I Between the United States 
Department of Energy and Central Research Institute of Electric Power Industry of Japan 
and the Japan Atomic Power Company for a Joint Program on IFR Technology (Q)ntract 
No. DE-AC02-89CH10424, Modification No. I) and Prepared Remarks of Secretary 
O'Leary to the Lawyers Alliance for World Security, March 15, 1994 (quoted below): 
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Developing technology that effectively extracts the plutonium from 
mixtures could facilitate decommissioning of former weapons manufacturing 
facilities and mitigate some of the problems found at these facilities, such as 
corroding fuel. However, such efficient technology also raises concerns 
about proliferation; what the United States might use to assist in the cleanup 
of a contaminated facility such as Rocky Flats could be used by another 
country to obtain plutonium for a weapons program." 

This concern reinforces a point that the NAS made in its earlier study of 
pyroprocessing: 

Although the developers of the electrometallurgical technique argue 
that the technology is proliferation resistant, any SNF processing approach 
that is capable of separating fissionable materials from associated fission 
products and transuranic elements could be redirected to produce material 
with nuclear detonation capability .... Demonstration of the process could, 
however, add to the risk: that a nation intent on weapons production might 
consider adapting this technology for possible production of fissile material, 
although such material would be of poor quality for a weapon. 19 

The draft EA's assertion that "the demonstration of electrometallurgical technology 
for SNF treatment would not constitute reprocessing" [113] cannot be squared with these 
fmdings by the NAS. 

The NAS statements make clear the dangers inherent in dissemination of this 
technology. If DOE refuses to acknowledge these dangers of pyroprocessing, the 
technology is likely to be exported without the control appropriate to a technology capable 
of producing weapons-usable nuclear material. As part of the NEP A process, DOE should 
articulate the conditions and controls under which pyroprocessing would be shared with 
other countries. 

When this issue was raised one of the public meetings, a DOE representative 
responded: 

... The Japanese had been involved in the development of the process. 
That involvement was terminated in 1994, I believe. 

The contract, which involved their participation, had gone through a 
sensitive nuclear technology review by the Department of Energy, and it was 
found not to be a sensitive subject or at least as far as it related to the 
involvement of the Japanese because they already have reprocessing 

11 Gregory R. Choppin, et al., An Evaluation of the Electrometa//urgical Approach for 
Treatment of Excess Weapons Plutonium, National Research Council, 1996 ("Choppin,"), 
27. 

1
q Basolo, 30-31. 
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technology. 20 

This conunent illustrates several important points. First, it provides further evidence 
that pyroprocessing is a reprocessing technology •• since the stated basis for approving its 
expon to Japan was the fact that Japan already had reprocessing technology. 

Second, the comment makes clear the principal defect of the current DOE guidelines 
governing the export of "sensitive nuclear technology" ("SNr): the term "important" (as 
used in the statutory definition of SNT21 ) has been interpreted as being dependent upon the 
level of technological sophistication of the recipient. In other comments, the Nuclear 
Control Institute has vigorously contested that approach as contrary to the intention of the 
statute.n With regard to the draft EA, DOE should indicate what restrictions would be 
applied to export of the technology if the recipient did .!lQ! have the reprocessing capability 
that Japan does. 

Our concerns on the last point were exacerbated by the following statement made by 
the DOE representative: 

The Secretary of Energy has under her openness policy recently 
proposed that we would not withhold any sensitive nuclear technology, in 
particular, reprocessing technologies from anybody. We have not seen that 
pt>:icy put into place yet, and therefore, we are adhering to the guidelines of 
DOE.23 

As part of its NEPA analysis, DOE should explain both this general policy and its 
particular application to pyroprocessing. 

• • • 

The Clinton administration's nuclear non-proliferation policy was enunciated in a 
September 27, 1993 statement: "The United States does not encourage the civil use of 
plutonium and accordingly, does not itself engage in plutonium reprocessing for either 
nuclear power or nuclear explosive purposes." 24 The administration also has stated its 

20 D.C. transcript, 69 (emphasis supplied). 

21 Section 4(a)(6) of the Nuclear Non-Proliferation Act of I 978. 

n Letter of August 24, 1995 from Nuclear Control Institute and Greenpeace 
International (Sensitive Nuclear Technology: NN-43/SNT ANOPR/Docket No. [NN-RM-
810)). 

23 D.C. transcript, 69. 

24 Fact Sheet, "Nonproliferation and Export Control Policy," the White House, 
September 27, 1993. 
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policy more recently and more sweepingly, in an attachment to the U.S.-EURATOM 
agreement: "The United States, for its part, does not engage in reprocessing for any 
purpose .. ."21 Operation of the elecuorefiner would, therefore, contradict U.S. policy. 

Indeed, these proliferation concerns formed the principal basis for Secretary 
O'Leary's decision to terminate the Integral Fast Reactor, the parent program of 
pyroprocessing, in 1994. As Secretary O'Leary wrote to Representative Bevill on June 18, 
1994, "Because it is based on plutonium reprocessing and recycle, continued development 
of the Integral Fast Reactor would undercut our efforts to discourage other countries from 
plutonium reprocessing and recycle." In a more detailed explication of DOE's position, 
Secretary O'Leary said: 

... The Integral Fast Reactor program is inconsistent with the 
President's non-proliferation priorities for three basic reasons. First, 
employing the reprocessing technology associated with the IFR would require 
that the U.S. separate plutonium from spent nuclear fuel, an activity we are 
not now engaged in and which we seek to discourage worldwide .... 

We cannot credibly urge that others not use technologies for 
separating and using plutonium if we are pursuing those same technologies 
ourselves. Such actions could provide an excuse for rogue nations to oppose 
international efforts to end their plutonium separation efforts .... 26 

As demonstrated by the NAS statements cited above, the current version of 
pyroprocessing retains the material-separation capability that made it inconsistent with U.S. 
non-proliferation policy when it was part of the IFR program. 

It also must be emphasized that the proliferation impacts of pyroprocessing are 
largely independent of the amount of material that is treated. Countries that are pursuing or 
contemplating reprocessing -- for whom the U.S. no-reprocessing policy is intended to serve 
as an example -- can hardly be expected to take seriously the argument that the Proposed 
Action does not constitute reprocessing because only small amounts are involved. 
Similarly, ihtre-tcchnology is exported, the proliferation impact of its dissemination will 
not be tied to the amount of material on which it has been used in the United States. 

The proliferation implications are perhaps even more direct with regard to HEU. 
The draft EA dismisses these proliferation concerns by noting that the HEU would be 
"blended doy,n to low enrictunent with no additional process steps and at no additional cost 
using depleted uranium already in storage at the ANL-W site." The DOE presentations at 
the public meetings suggested that the separated HEU would be blended doYro almost 
immediately.l1 But in its description of the electrorefining process, the EA says, "The 

2 ~ House Document I 04-13 8, 165. 

26 LAWS remarks, 16-17. 

21 See, for example, Idaho transcript. 20. 
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uranium deposit would be mechanically stripped from the cathode and temporarily stored in 
a canister" [36] - suggesting that the separated uranium exists as HEU for some period of 
time. The defects of the draft EA' s non-proliferation analysis is exacerbated by the 
complete absence of any discussion of the safeguards that would be implemented m 
connection with pyroprocessing. 

In its failure to appreciate the impact of pyroprocessing on U.S. non-proliferation 
policy, the draft EA stands in stark contrast to the Research Reactor EIS. Although that 
EIS is not without flaws of its own, it is far more sensitive to the need to avoid 
reprocessing. Its preferred alternative "establishes a prescribed set of circumstances that 
would have to be met before reprocessing would be used" 21 such that "DOE maintains a 
presumption that spent nuclear fuel would not be chemically separated unless there is an 
imminent health and safety risk, or other programmatic conditions, that cannot be addressed 
during the time period when no feasible alternative to chemical separation is available."l" 
These conditions are to be addressed by an "independent study of the nonproliferation and 
other (e.g., cost and timing) implications of reprocessing spent nuclear fuel from foreign 
research reactors. "30 (This contrast is explored further in the discussion of the draft EA' s 
failure to consider alternatives, below.) 

Rather than denying the proliferation impacts and treating the issue dismissively 
(four pages out of a document that runs well over 100), DOE should acknowledge the 
proliferat~on drawbacks of pyroprocessing and explain (I) how it plans to minimize them 
and (2) why the alleged benefits of pyroprocessing outweigh these drawbacks. 

Environmental Impacts 

The draft EA fails to analyze adequately the potential environmental impacts of the 
Proposed Action. The premise of the draft EA appears to be that because operations have 
been scaled back from the original plan, the environmental impacts are "negligible" [123). 
This line of reasoning fails to take into account the fact that pyroprocessing would produce 
uncharacterized waste forms -- a metal waste form and a zeolite waste form -- that are not 
likely to be suitable for emplacement in a repository. 

Three NAS studies have highlighted this concern. The most recent of these, which 
focused on the use of pyroprocessing for plutonium disposition, said: 

• "The committee is concerned with the potentially long development period 
that may be necessary for the iterative testing and optimization of the GBZ 

21 Research Reactor EIS, S-24. 

2'1 Research Reactor EIS, S-57. 

30 Research Reactor EIS, S-23. 
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[glass-bonded zeolite) fabrication process."31 

• "Criticality concerns related to the long-term post-closure repository 
performance of the GBZ waste form cannot be addressed readily, because the 
exact composition of the waste forms is still undetermined. The resulting 
technical concerns are exacerbated by the expected concentration of 
plutoniwn at the front end of the loading columns during processing .... 

'The development of the GBZ waste form is viewed by the committee as 
less mature than that of glass or ceramic waste forms and represents a major 
technical and programmatic uncertainty ..... n 

• "Introduction of WPu [weapons plutonium] in the electrometallurgical 
process increases significantly the demands on the technology to meet the 
performance requirements for waste forms relative to the use of waste forms 
for ultimate disposal of fission products from SNF processing." H 

The earlier report by that NAS panel had said: 

The major limitation of the electrometallurgical process (whether 
applied to N-reactor fuels or other SNF) is its present inability to produce 
waste forms with behavior that is well understood (in comparison, for 
example, to the degree to which glass forms have been studied) .... 

The committee recommends that the DOE include in its evaluation of 
the electrometallurgical process the added costs and delays expected for the 
development of new waste forms, especially if there are other waste 
management approaches that might involve lesser hurdles. }o4 

One of its conclusions was, "The fate of the cladding-metal waste form is a major 
open question, and qualifying the zeolite waste form for burial could present major 
challenges. "3s 

Yet another NAS study -- this one examining a broad range of options for 
disposition of weapons plutonium -- rejected pyroprocessing, in large part because "it would 
produce a waste from that has not yet been characterized at all for long-term disposition 

31 Choppin, 23. 

31 Choppin, 24-25. 

31 Choppin, 29. 

}o4 Basolo, 30. 

Js Basolo, 38. 
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and would probably be unsuitable for placement in Yucca Mountain."J6 

In short, the NAS saw serious problems raised by the waste forms in the spent-fuel 
management application and even more serious problems in the plutonium-disposition 
application. The draft EA alludes to these concerns [25]. But in its earlier discussion of 
the pyroprocessing waste forms, the only comparative statement it makes is, "The waste 
forms (ceramic cylinders and metal alloy ingots) resulting from electrometallurgical 
treatment are expected to be at least as durable as those made with borosilicate glass" (24] -
- suggesting that the pyroprocessing waste fonns were in fact more desirable than 
borosilicate glass. 

The concerns of the NAS were not brought out at all by the DOE representatives in 
the public meetings, even in response to direct questioning. The Washington, D.C. meeting 
included the following exchange: 

MR. HORNER: So [the zeolite waste form) would be as good as the glass or 
better, both for the spent fuel treatment application and the for the plutonium 
disposition? 

DR. LAIDLER: Yes.n 

As detailed above, that was not the conclusion of the NAS. 

• • • 

Another example of the defects of the analysis in the Proposed Action in the draft 
EA is its failure to discuss and analyze the options for final disposition of the separated 
uranium stream. The two options under consideration are to dispose of it as a waste or 
blend it down to LEU and use it as reactor fuel. With regard to the fi.J'St option, one of the 
NAS reports said, "If the uranium product were to be a waste stream but not acceptable for 
geologic disposal, the additional processing steps (e.g., oxidation) would bring into question 
the usefulness of the proposed electrometallurgical technology." 11 The additional 
processing would entail additional time and financial costs. Even if the uranium stream 
were suitable for such disposal, DOE would have to revise upward the numbers in the draft 
EA for waste produced by the proposed action, since the uranium stream is not included in 

lli John P. Holdren, et al. Management and Disposition of Excess Weapons Plutonium: 
Reactor-Related Options, National Academy Press (Washington, D.C., 1995), 412. For 
more detail, see 219-221. 

37 D.C. transcript, 115. See also the preceding exchange on 114-115, and the one in 
Idaho transcript, 58-59. 

31 Basolo, 37. 
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19 

those numbers. 39 

If, on the other hand, the uranium is blended down to a lower enrichment level for 
use as fuel in a reactor, then there are likely to be a number of environmental and non
proliferation issues, as well as financial costs, connected with the processing, transportation, 
use, and physical security of this material. Furthermore, if HEU - a weapons-usable fissile 
material -- were separated from spent fuel and then, after blenrl-down, used in a reactor, the 
process would fit even DOE's unacceptably narrow definition of reprocessing. 

DOE avoids addressing the troublesome realities of either of these options. Since 
the final disposition of the uranium has not been decided, DOE does not consider the 
impacts of either option. The effect is to create the false impression that there are no 
environmental impacts from either of the options. To remedy this defect, DOE should 
revise the draft EA to discuss the environmental impacts under each of the two scenarios 
(uranium as waste and uranium as fuel). 

Finally, the draft EA should explain why DOE is departing from the position 
articulated in the Research Reactor EIS: "Chemical separation of foreign research reactor 
spent nuclear fuel in existing facilities is not preferred by DOE as a technology for routine 
management of spent nuclear fuel in the United States because of the additional waste 
streams that would be generated when these activities are conducted .... o In particular, DOE 
should explain why, in the case of pyroprocessing, it is not troubled by the additional waste 
streams. 

Segmentation and Related NEPA Issues 

The: draft EA violates NEPA in a number of important ways. First, it fails to meet 
the NEPA requirement to analyze impacts at the earliest possible: point in the decision 
process. In drafting and enacting NEPA, Congress recognized that large projects develop a 
bureaucratic momentum that can heavily tilt decision-making toward continuation of the 
project -- a problem that could be addressed only by examining them in their entirety at the 
outset before this momentum became irresistible. In the case of the Proposed Action. DOE 
is violating this precept by requiring only an EA. rather than the more comprehensive EIS. 
If the current draft EA results in a FONSI, and DOE decides to undertake larger-scale 
processing, the program's advocates at Argonne and within DOE undoubtedly will cite the 
precedent of the first FONSI and claim pyroprocessing is inherently benign. 

Second, the draft EA constitutes illegal segmentation under NEPA. Although the 
"limited demonstration," if successful, is likely to lead to full-scale pyroprocessing, DOE 
contends that an EA is sufficient because the environmental impacts of this demonstration 

30 See draft EA, I 05, n. 52: "Uranium recovered as part of the Proposed Action is not 
waste and is not shown in the table." For a statement that the uranium may be disposed of 
as a (low-level) waste see Idaho transcript, 51. 

40 Research Reactor EIS, 19, n. 1. 

14 

Comments and Responses Appendix DOE/EA-1148 



Commentor: D. Horner Document D093 

(19 

are very limited. However, at the Washington public meeting, a DOE representative 
refused to commit to an EIS for the further processing, promising only additional 
unspecified NEPA analysis.41 Thus, the pyroprocessing program could proceed by means 
of a succession of EAs, without ever being subjected to the more rigorous analysis of an 
EIS. As the case law makes clear, this is precisely the type of situation that NEPA was 
designed to prevent. 42 

The general weakness of DOE's position in these respects is exacerbated by the 
specifics of its Proposed Action. If there were any reasonable dividing line once the 
limited demonstration began -- a premise that DOE has not by any means established -- it 
would be at the use of the new electrorefmer. The current electrorefiner already is 
contaminated and has a smaller throughput; the new electrorefmer that would be installed -
and is included in the Proposed Action - is not contaminated and has a much larger 
throughput In fact, the new electrorefiner is the equipment that would be used for full
scale pyroprocessing of the EBR-II spent fuel once DOE made the decision to proceed that 
way. 

Typically, demonstration facilities are smaller than the ones that would used for full
scale operations. Often, the full-scale facilities are not even constructed until the 
demonstration proves successful. For DOE to use the high-throughput electrorefiner as part 
of this "limited demonstration" would strongly prejudice the outcome of the EA and DOE's 
subsequent decision on full-scale processing. 

It also must be emphasized that the high-throughput electrorefmer is not necessary to 
demonstrate the technical feasibility of pyroprocessing. Many of these key points are 
captured in the following exchange: 

MR. HUGHES: .. .it's a larger machine. It's on the order of 170 kilograms 
per batch, and so it would be much more efficient to treat the blanket 
material. 

BEATRICE BRAILSFORD: Well, but all this EA is covering is a 
demonstration to see whether the technology works. So, if you had to chunk 
along a little less efficiently, what difference would that make? 

MR. LAJDLER: It's simply a matter of cost If we use the higher throughput 
electrorefiner for treating the blanket elements, then it can be done at a much 
more reasonable cost. 

And this is something that would be necessary if it is decided to 

41 D.C. transcript, Ill. 

42 See Indian Lookout Alliance v. Voloe. 484 F.2d II, 14 (8th Cir. 1973) and Q!y_Qf 
Rochester v. United States Postal Service 541 F.2d 967 (2d Cir. 1976). 
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proceed with the treatment of other materials. And we're looking at 
something on the order of 50 tons of material which would go through the 
high throughput electrorefiner. Much more economical to treat it at that 
rate. 43 

The Proposed Action crosses any reasonable threshold for a "feasibility 
demonstration." 

Failure to Consider Alternatives 

The draft EA' s cursory assessment of the alternatives to the proposed action does 
not "[r)igorously explore and objectively evaluate all reasonable alternatives," as required 
by the NEPA regulations.'"' 

First, the draft EA assumes, without providing any quantitative data, that direct 
disposal of the EBR-Il spent fuel is not an option. DOE should explain why this spent fuel 
could not, by means of suitable packaging, be made equivalent to other spent fuel that is 
designated for direct disposal. 

Second, with regard to the alternatives it does consider, the draft EA open its 
analysis by saying, "Demonstration of an alternative technology has not been analyzed 
because there are no other SNF treatment technologies being developed that have reached a 
stage of development to warrant testing by DOE with irradiated fuel" [4). Similarly, in 
discussing these alternative technologies - chloride volatility, glass material oxidation and 
dissolution and the plasma arc process -- the draft EA says: 

In contrast with electrometallurgical technology these technologies are at a 
relatively immature state of development and would require preparation of a 
facility and equipment before a demonstration with actual SNF could be 
carried out. To date, there has been no specific development of these 
processes for treatment of the EBR-II SNF, which requires removal of 
reactive sodium from inside the fuel matrix." [7]. 

These statements imply that the alternative processes will be tested and developed in the 
future, and then measured against pyroproeessing. Indeed, that is the impression created at 
the outset, in the section "Purpose and Need for Agency Action," which says, "DOE has 
identified electrometallurgical treatment as!! promising technology to treat EBR-11 SNF ... " 
(I, emphasis supplied]. 

If that were the case -- i.e., if pyroprocessing were one of several technologies under 
serious consideration for treatment of EBR-11 spent fuel -- then DOE might have some 
grounds for its argument that the other alternatives need not be examined in this NEPA 

H Idaho transcript, 195-96. See also draft EA, 53 and Idaho transcript, 239. 

'"'40 C.F.R. §1502.14(d). 
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analysis. That argument might be acceptable if there were a plan and a commitment to 
analyze these options fully once they were more mature. Under this scenario DOE would 
decide which of them should be used to treat EBR-II spent fuel only after these analyses 
had been conducted. 

But that is not the case. Pyroprocessing is, in fact, the only option that DOE is 
seriously pursuing for treatment of the EBR-11 spent fuel. After the limited demonstration 
of this technology -- and this technology alone -- DOE will m~e a decision as to whether 
it should be applied to the larger inventory of EBR-II spent fuel. 

If there were an urgent environmental, safety, or health need to treat the EBR-ll 
spent fuel, DOE might have a somewhat frrmer basis for pursuing one technology to 
exclusion of alternatives. But there is no such need. DOE has acknowledged that the 
"near-term storage of EBR-ll spent fuel presents no compelling environmental, safety or 
health concem."45 Therefore, the EBR-II spent fuel can be temporarily stored while DOE 
explores alternative methods of treating the EBR-II spent fuel that are less injurious to the 
environment and to U.S. non-proliferation efforts. Further support for this "store and 
explore" option comes from the fact that for the past 30 years, storage has been the interim 
disposition method for EBR-ll spent fuel. 

The need for alternatives is particularly acute with regard to the blanket assemblies. 
DOE's principal justification for pyroprocessing of the EBR-11 spent fuel is that sodium is 
imbedded in the fuel. But since the driver assemblies are of much higher burn-up than the 
blankets, the problem is correspondingly more severe in the blankets. One of the DOE 
representatives at the Washington, D.C. meeting said: 

I might also explain that there is a difference between the blanket 
assemblies and the fuel elements. As Mr. Hughes said, the fuel elements 
reach a point of bum-up, that they open porosity in the fuel. The sodium 
saturates that, and then with continued irradiation those pores are actually 
closed off. So the sodium becomes an integral part of the fuel matrix. 

For the blanket assemblies, they do not reach that level of burn-up. 
So the sodium remains in the bond at largely the exterior of the elements. 
The problem is what may exist in any crevices or cracks on the surface, but 
generally those can be treated differently than you would driver fuel. 46 

This response led to the following exchange later in the meeting: 

MR. HORNER: One of the panelists drew the distinction between the 
sodium problem in the blankets, on the one hand, and in the driver 
assemblies, on the other. Is pyroprocessing equally needed in both cases, 

4
' Letter from Ray A. Hunter (for Terry Lash, Director of the Office of Nuclear Energy, 

Science, and Technology) to Daniel Homer, June 28, 1995. 

46 D.C. transcript, 65 (Dr. Sackett); emphasis supplied. 
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given the discrepancy between the two, or are there other possible 
technologies that might be applicable to the blankets since they are lower 
bwn-up and, therefore, have less of a problem of the imbedding of the 
sodium? 

DR. LAIDLER: Let me just take one shot at it. kind of a smart aleck 
answer maybe, but the one thing that you always want .to do as a 
technologist, a scientist, is not do anything stupid that does any harm, and 
when you go into an alternative treatment, such as was suggested of melting 
the fuel, boiling off the sodium, and somehow disposing of things that way, 
in fact, what you do is create a bigger mess than you had to begin with 
because one of the constituents in the sodium, in both the driver fuel and the 
blankets, is cesium, which is higher volatility, more volatile material than the 
sodium itself. 

So what you wind up with is spreading cesium all over the system in 
which you are trying to do the treatment.... 

MR. HORNER: So the answer to that was, no, it's equally needed for 
both, both the blankets and -

DR. LAIDLER: Yes. To answer your question, yes, it's equally!' 

This view, however, is not universally shared, even within DOE. An internal DOE 
memo said: 

It is possible that other processes for the removal of the sodium bond could 
be developed. For instance, it has been suggested that the sodium could be 
removed from the EBR-II driver fuel and blankets by removing the cladding 
from the fuel and then distilling or otherwise removing the sodium from the 
surface of the fuel. In the case of the driver fuel, some of the sodium 
essentially becomes absorbed into the fuel during irradiation so such a 
process would not be acceptable for the driver fuel because it would not 
remove the sodium from inside the fuel. It may be possible to remove the 
bond sodium from the blankets in this way, because the sodium may not get 
absorbed into the blanket fuel in meaningful quantities. 41 

47 D.C. transcript, 92-93. 

41 See n. 5; emphasis supplied. The memo does say, in the next sentence, "In any case, 
the development of a new process to remove the bond sodium could take years, and could 
delay the defueling of EBR-11 for reasons explained below." The point about delaying the 
defueling, however, is refuted by other evidence. DOE officials have said on more than 
one occasion that the defueling of the EBR-11 is independent of the start-up of 
pyroprocessing. Indeed, the draft EA supports this point when it says that under the No
Action Alternative: "DOE would continue dc:fuc:ling EBR-11" [57). 
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In its consideration of the mechanical processing alternatives, the draft EA explains 
why these techniques cannot be used for the driver fuel, but does not explain why they 
cannot be used for the blankets [6]. 

On a related point, DOE has not offered a convincing explanation as to why 
uraniwn as well as sodium must be separated from the spent fuel. The argwnents 
advanced by the DOE representatives at the public meetings seem to apply only to HEU. If 
so, these arguments would not apply to the blankets, which do not contain HEU. 

The two points made above make clear that the rationale for the use of the new, 
high-throughput electrorefiner is even more untenable than the rationale for the general 
pyroprocessing campaign. The processing of the blankets -- which will constitute two
thirds of the heavy metal to be processed under the proposed action -- creates the alleged 
need for the this new equipment, but this processing is the least defensible part of the 
undertaking. As noted above, the use of the new electrorefiner further undermines the DOE 
claim that the proposed action does not constitute segmentation under NEPA. 

EA: 
Once again, the Research Reactor EIS provides a notewonhy contrast to the draft 

DOE would embark immediately on an accelerated program at the Savannah 
R. \·er Site to identify, develop, and demonstrate one or more non
reprocessing, cost-effective treatment and/or packaging technologies to 
address potential health and safety issues that may develop and to prepare the 
foreign research reactor spent fuel for ultimate disposal .... Examples of 
technologies that would be considered include: can-in-canister, chop and 
dilute/poison, melt and dilute/poison, plasma arc treatment, 
electrometallurgical treatment. glass material oxidalion and dissolution, 
chloride volatility, dissolve and vitrify, direct disposal in small paclcages. etc. 
In conjunction with the examination of new technologies, variations of 
conventional direct disposal methods would be explored ... ~9 

The important point here is not the particular list of candidate technologies. (In fact, one 
aspect of the Research Reactor ElS with which the Nuclear Control Institute strongly 
disagree is its categorization of electrometallurgical treatment as a non-reprocessing 
technology.) Rather, it is the range of alternatives under consideration -- including direct
disposal options - and the general approach of exploring alternatives before committing to 
one of them. 

Fairness and Objectivity of the Process 

The NEPA process .. ta.this.point..has .. ~~o. .. m~rr.~~ ... P..Y ... mi.~.r.t:P.~.t:.~.~~ll.~'J..r:t .. ~.~ bias. A 

~9 Research Reactor EIS, 22-23; italics in original. 
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November trade press article quoted an Argonne official as saying that the conclusion of 
the EA will have "to be a finding of no significant impact [FONSf], because it's a scaled 
down version of the original EA which had a FONS!. •» Such a statement shows DOE to 
be in blatant violation of NEPA. A fundamental purpose of NEPA is to inform the 
decisionmaking process. 11 But that purpose obviously cannot be achieved if the outcome 
has been predetermined. 

After seeing such comments one cannot help wondering if the whole EA process is 
merely so much window dressing. When such concerns were expressed, DOE responded 
that Argonne is an advocate of one view, and that the ultimate decision will be made by 
senior DOE officials. But neither the EA nor the public meetings have given any indication 
that the information Argonne provides is being treated with the appropriate skepticism. 

The purpose of the public meetings, and the NEPA process generally, is to stimulate 
an informed exchange of views on the Proposed Action. If DOE presents a single, biased 
view, and promulgates incomplete information to support its bias, then the value of the 
exchanges is diminished and the whole purpose of the process is frustrated. But the 
problem extends even further. If, as stated, the key decisions on pyroprocessing will be 
made by senior DOE policymakers. they will be doing so largely or entirely on the basis of 
information that has been supplied by advocates of the program. 

At the Washington public meeting, four past instances were cited of "technical" 
claims made by Argonne and DOE advocates of pyroprocessing and its parent program, the 
Advanced Liquid Metal Reactor, that later either were refuted by independent experts or 
retracted by DOE. 51 Since the meeting, it has become clear that the views on at least two 
key technical points presented there were biased and misleading: alternative methods for 
sodium removal, particularly for the blanket assemblies (discussed above, under "Failure to 
Consider Alternatives"; and the viability of the zeolite waste form, particularly with regard 
to plutonium disposition (discussed above under "Environmental Impacts"). Furthermore, a 
statement of a proposed DOE policy [69] was made that no DOE official with whom I have 
spoken since then can explain. One can only wonder what other, as yet undiscovered, 
misrepresentations of technical data or DOE policy were promulgated at the public 
meetings. 

DOE must repair the damage that has been done to the credibility of this NEP A 
analysis. First, it must ensure that all the documents cited in the draft EA are available in 
the DOE public reading rooms. Second, once the documents are available, DOE should 

10 "Former IFR Facility EA Started by Argonne West; Move Opposed by Non
Proliferation Groups; Positive Outcome Appears Predetermined," Weapons Complex 
Monitor, November 22, 1995. 

51 See Calvert Cliffs Coordinating Committe!& v. Atomic Energy Commission, 449 F.2d 
1109 (D.C. Cir. 1971 ). 

'
1 D.C. transcript, 127-28. 
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reopen the comment period and hold new hearings. Third, DOE should correct the 
misstatements that were made by its representatives at the previous public meetings. 
Fourth, key technical information should be verified by an independent entity such as the 
NAS. Only in this way can an informed public debate take place, and only in this way can 
DOE make an informed decision in which the public can have· r:onfidence. 

Conclusion 

Events over the last seven months have reinforced and exacerbated the concerns 
expressed in the August 25 letter from the Nuclear Control Institute and other public
interest organizations. DOE must prepare an EIS before start-up of the electrorefiner. But 
even an EIS will not fulfill DOE's obligations if the Department does not make a greater 
effort to ensure that the process includes a thorough and objective analysis of the issues 
raised above. 

Finally, if DOE decides - contrary to its obligation under NEPA and to its 
stakeholders - to issue a FONSI, the Department should include in that document the 
minimum and the anticipated amount of time from the date of publication that will be 
required to begin pyroprocessing spent fuel in the electrorefiner. 

Thank you for the opportunity to provide these comments. 

Daniel Homer 
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Responses to Document D093 

1 The Department of Energy does not agree that the proposed action involves 

"reprocessing" with the meaning and intent of the Department of Energy's National 

Environmental Policy Act regulations. The National Academy of Sciences reports refer 

to the electrometallurgical process as spent nuclear fuel treatment or processing. The 

Department of Energy Programmatic Spent Nuclear Fuel Management and Idaho 

National Engineering Laboratory Environmental Restoration and Waste Management 

Programs Environmental Impact Statement (DOE/EIS-0203-F) has defined processing as 

"applying a chemical or physical process designed to alter the characteristics of the spent 

fuel nuclear material." The electrometallurgical process meets this definition. In addition, 

the National Academy of Sciences report on treating Department of Energy spent nuclear 

fuel stated, "The committee recommended that such research and development should be 

conducted exclusively to evaluate the electrometallurgical technology's effectiveness for 

treating Department of Energy spent nuclear fuel, and funding decisions about 

electrometallurgical research and development for Department of Energy spent nuclear 

fuel treatment should be independent of issues related to the Integral Fast Reactor 

Program." Department of Energy regulations do not preclude the preparation of an 

environmental assessment to determine if an environmental impact statement is required. 

For further discussion, please refer to Chapter One of this Appendix. 

2,1 0,11, 12,13 The nonproliferation policy implications are discussed in Section 4. 7 of the 

environmental assessment. The commentor provided a partial quote from a National 

Academy of Science report that is more completely understood in its entirely: "Although 

the developers of the electrometallurgical technique argue that the technology is 

proliferation resistant, any SNF processing approach that is capable of separating 

fissionable materials from associated fission products and transuranic elements could be 

redirected to produce material with nuclear detonation capability. The committee 

believes, therefore, that proliferation aspects of the electrometallurgical process and its 

processing alternatives are not a determining factor for differentiating among these 

processes. The electrometallurgical process could be operated to produce a relatively 

poor separation of spent fuel into fission products, actinides including plutonium, and 

uranium. The electrometallurgical technology is not as effective as some other 
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processing alternatives in accomplishing these separations. The high radioactivity of the 

TRU fraction containing the plutonium would reduce the likelihood of theft of this 

material. Demonstration of the process, could, however, add to the risk that a nation 

intent on weapons production might consider adapting this technology for possible 

production of fissile material, although such material would be of poor quality for a 

weapon. A full review of the proliferation risks associated with closely related processing 

teclmiques proposed for the Integral Fast Reactor was published recently. That report 

concluded that 'the intrinsic radioactivity of the recycle plutonium product and the 

requirement of remote recycle operations in inert-atmosphere hot cells are favorable 

safeguard factors ... [but] inspectability and material accountability for verification 

purposed are relatively more difficult' than for a Purex plant." 

As stated above, the National Research Council committee does not consider proliferation 

aspects to be a distinguishing characteristic. The committee did not pursue the matter 

further, and did not consider the more recent and more definitive Lawrence Livermore 

National Laboratory review that is discussed in Chapter One of this Appendix. 

Section 4.7 of the environmental assessment discussed the proposed demonstration 

project in terms of the nonproliferation policy of the United States. In response to the 

comment, the Department of Energy has added a discussion of the potential for 

converting the electrometallurgical treatment technology to attempt to produce weapons

suitable plutonium even though the proposed demonstration project does not include any 

equipment or any processes that could separate transuranic elements. All plutonium 

would be directed to the ceramic waste form without separation from fission products. 

This issue was considered by the Department of Energy as indicated in Section 4.7 of the 

environmental assessment. 

The Department of Energy acknowledges the commentor's concerns regarding sensitive 

nuclear technology. During the Integral Fast Reactor Program, the Department of Energy 

conducted appropriate reviews of related technologies for recycling spent nuclear fuel in 

fast reactors before entering into a technology exchange agreement with Japan. Any 

nuclear technology which is a candidate for export is subject to sensitive nuclear 

technology review in accordance with 10 CFR Part 810. The Department of Energy has 
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been designated to implement this regulation by an interagency task force representing the 

Department of State, the Arms Control and Disarmament Agency, the Nuclear Regulatory 

Commission, and the Department of Energy. The Department of Energy has established 

an Export Control Working Group to make sensitive nuclear technology determinations 

according to specific guidelines. Any future consideration of exporting 

electrometallurgical spent nuclear fuel treatment technology would be reviewed according 

to the Department of Energy's export control procedure. Additional discussion of the 

nonproliferation considerations is provided in Chapter One of this Appendix. 

3,17 The proposed research and demonstration project would produce the typical waste and 

by-product streams of the electrometallurgical technique in order to quantify these 

streams, to characterize them, and to answer the very questions posed by the commentor, 

the National Research Council, other peer review committees, and involved scientists and 

engineers. 

The low-enriched uranium by-product, as described in Section 2.3 of the environmental 

assessment, would be stored at Argonne National Laboratory until a decision is made 

regarding its ultimate disposition. 

This by-product results from the blending down of highly-enriched uranium 

( 410 kilograms) present in the driver spent nuclear fuel assemblies. The resultant product 

of low-enriched uranium (1400 kilograms) and depleted uranium (1200 kilograms) 

present in the blanket assemblies is a small fraction of the depleted uranium (200,000 

kilograms) that is presently stored at the Argonne National Laboratory site. At Argonne 

National Laboratory, uranium resulting from this demonstration would be less than 1% of 

the uranium currently managed on site. The Department of Energy has made no decision 

on whether the uranium would be sold to commercial interests or eventually discarded as 

waste. The Department of Energy notes that the preferred alternative in the Disposition 

of Surplus Highly-enriched Uranium Draft Environmental Impact Statement (DOE/EIS-

0240-D) is to sell surplus high-enriched uranium, which has been blended down to low

enriched uranium, to commercial interests. 
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4,20 The Department of Energy has prepared this environmental assessment to assist in 

determining whether to prepare an environmental impact statement or issue a Finding of 

No Significant Impact. 

An objective of the proposed project would be to produce data sufficient to allow the 

Department to determine the technical feasibility of applying this electrorefining 

technology for Experimental Breeder Reactor-II or other types of spent nuclear fuel for 

safe long-term storage or disposal. It is necessary to address questions raised by the 

National Research Council review of this technology before any realistic proposal can be 

made for its application. The existing and high efficiency electrorefiners are needed to 

provide these data. The equipment associated with the proposed demonstration is not of 

adequate size or configuration for Department of Energy or commercial production-scale 

activities. Also, in the Fuel Conditioning Facility, there are several steps in the process 

primarily associated with material handling systems that would limit the total output of 

the facility. If the demonstration project were successful, the Department of Energy 

would review the data and decide whether to propose future applications of the 

technology. Such a proposal would be made in accordance with all applicable laws and 

regulations, and would include appropriate National Environmental Policy Act analysis, 

including alternatives to electrometallurgical treatment. 

The second electrorefiner is necessary to answer a specific question raised by the National 

Research Council review, namely whether a 200 kilogram per day throughput could be 

achieved. While such a throughput could not be approached except in a single batch 

operation over a 24-hour period, it would provide data necessary to establish feasibility. 

Because of criticality constraints, a batch of this size could only be electrorefined with 

low-enriched or depleted uranium, for which the blankets will be used. 

Additional discussion on the appropriate level ofNational Environmental Policy Act 

review is given in Chapter One of this Appendix. 

5 The Department of Energy analyzed the spent nuclear fuel storage alternative suggested 

by the commentor under the no action alternative, which assumes that the Department of 

Energy would continue to store Experimental Breeder Reactor-II spent nuclear fuel. The 
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Department of Energy has revised the environmental assessment to clarify that under this 

alternative, the Department would continue to operate the Fuel Conditioning Facility as a 

hot cell facility in support of the Department's programs. Separately, the Department of 

Energy will continue to explore technologies that do not involve electrometallurgical 

treatment. Section 4.4.2 of the environmental assessment discusses the reasons why the 

Experimental Breeder Reactor-11 spent nuclear fuel would likely be unacceptable for 

disposal in a geologic repository without treatment. While the fuel is acceptable for 

interim storage, it is likely unacceptable for permanent disposal without treatment. 

The environmental assessment analyzed three alternatives in detail and considered several 

other process alternatives which were eliminated from detailed evaluation. In general, the 

excluded alternatives had not reached a level of development that would allow a detailed 

evaluation. Evaluation of alternative processes that were identified in the public 

comment period have been added to the environmental assessment, Section 2.1. The 

potential environmental impacts that would result from implementing a conceptual 

treatment process cannot be analyzed in equal detail relative to the impacts that can be 

quantified for a process that has reached an adequate level of technical maturity. 

6 An environmental assessment is used to determine whether a Finding of No Significant 

Impact or an environmental impact statement is requried. The Department of Energy has 

carefully considered public comments and analyses brought to its attention during the 

National Environmental Policy Act process before, making any decision on the proposed 

action. The Argonne employee statement referred to by the commentor was incorrect. 

7 The statement from Reference 5 of the commentor's letter should be quoted more 

completely to avoid losing the important context in which the statement was made. The 

actual quotation is: 

"Given the recent drastic changes in the United States advanced reactor development 

program, the demonstration program described in this paper is a remarkedly similar, but 

truncated version of the program plan of a year ago. Argonne National Laboratory is on 

the brink of demonstrating an innovative, unique, electrochemical technology for treating 

metallic spent nuclear fuel. The basic technology was developed for the Integral Fast 
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Reactor Program, which, until recently canceled, was the United States nuclear research 

and development program for Advanced Liquid Metal Reactors. The roots of the 

treatment technology lie in a primitive melt-refining metal fuel cycle demonstrated from 

1965 to 1969 as part of initial operation of the Experimental Breeder Reactor-II. 

Originally developed as a closed fuel cycle, appropriate elements of the current 

technology are being carried forward to treat the accumulated spent Experimental Breeder 

Reactor-II fuel to meet existing United States environmental law and to process the high

level waste residue into a form suitable for storage and subsequent geologic disposal. 

"The metallic Experimental Breeder Reactor-II fuel contains a sodium thermal bond 

between the fuel pin and the cladding. During irradiation, much of the sodium logs in 

fission gas pores within the fuel. Sodium is a reactive metal that by law cannot be buried 

for disposal. Further, an end-of-life enrichment exceeding 50% and a potential for long

term pyrophoric hydride formation following cladding breach eliminate the Experimental 

Breeder Reactor-II fuel as a candidate for direct geologic disposal. By the time the last of 

the Experimental Breeder Reactor-II spent nuclear fuel is treated, a throughput rate and 

unit cost should be established that will allow economic evaluation of this technology as a 

waste disposal option." 

Based in part upon the urging of the Secretary of Energy, the Integral Fast Reactor 

Program was terminated in 1994 after extensive debate in both houses of Congress. The 

issues raised during debate were varied, complex, and did not focus solely on the issue of 

proliferation. Congress has been clear, however, that it intends the Department of Energy 

to continue development of electrometallurgical technology. In the Conference Report 

for the Fiscal Year 1995 Energy and Water Appropriation, the Department of Energy was 

instructed "to maximize the research on actinide recycle, and, as proposed by the 

Administration, should also retain such facilities as necessary, especially the 

pyroprocessing facilities." The following year, in the Conference Report for Fiscal Year 

1996 Energy and Water Appropriation, Congress gave the Department of Energy the 

following instruction: "As recommended by the National Academy of Sciences' 

assessment of the electrometallurgical approach for treating spent nuclear fuel, the 

conferees expect the Department of Energy to develop a plan to support the EBRFF09II 

demonstration using this technology. If this is successful, the Department of Energy 

Comments and Responses Appendix DOE/EA-1148 



Commentor: D. Horner Document D093 

should review the program for application to other types of spent nuclear fuel and waste 

management issues." The proposed demonstration project analyzed in the environmental 

assessment would carry out that congressional intent. 

8 Information on the appropriate level ofNational Environmental Policy Act analysis is 

provided in Chapter One of this Appendix. 

9 The proposed demonstration project's primary objective is to demonstrate a possible 

treatment technology to prepare Experimental Breeder Reactor-Il spent nuclear fuel for 

disposal. Contrary to the commentor's assertion, the underlying technology has been 

modified in a significant way. Without the liquid cadmium cathode, it is not possible to 

separate plutonium; it is instead combined with fission products in the waste form. 

Although uranium is separated and recovered, the Department of Energy does not 

consider the process "reprocessing" within the meaning and intent of the Department of 

Energy's National Environmental Policy Act regulations, which do not preclude an 

environmental assessment for the purpose of deciding whether an environmental impact 

statement should be prepared. 

Please refer to Response # 1 above and Chapter One of this Appendix for details on the 

appropriate level ofNational Environmental Policy Act review. If the commentor's 

suggestion that the definition of reprocessing be restated as "The processing of a 

weapons-usable material or materials from a form in which they meet the spent-fuel 

standard to a form in which they do not" was followed, this demonstration would not be 

considered reprocessing. Fission products are concentrated with the plutonium, 

enhancing its self-protection. The highly-enriched uranium is blended down to low

enriched uranium, a much more effective diversion-resistant action than simply meeting a 

spent nuclear fuel standard. 

9,14 The commentor has raised questions about the highly-enriched uranium vulnerability. 

When the uranium is removed from the electrorefiner, the deposits are covered with salt 

which contains fission products. These electrorefiner deposits are considered pyrophoric 

(which means they may burn when exposed to air). The salt coating and pyrophorocity 

make this material unattractive for diversion. 
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After cathode processing, the uranium would be consolidated into a uranium ingot in the 

argon cell to await introduction within a few days into the casting furnace. This material 

would be unattractive for diversion for several reasons, including the presence of 

unknown quantities of impurities, non-homogeneous composition, and unknown quality. 

The Fuel Conditioning Facility has the necessary security measures to meet any diversion 

concerns for this material. The potential vulnerability of this material has been 

considered during recent audits of the facility and the Department of Energy has decided 

adequate safeguards are provided. The Department of Energy has not made a decision 

regarding the disposition of low-enriched uranium. 

The blending operation was chosen based on economic and accounting costs. If the 

uranium were left as relatively pure, highly-enriched uranium, security upgrades costing 

on the order of half a million dollars would be required for the Fuel Conditioning Facility. 

Annual costs for increased security personnel would be on the order of several hundred 

thousand dollars. By comparison, the blended-down uranium falls into one of the lowest 

categories for safeguarding special materials. There is comparatively little additional cost 

to manage this material. No additional handling of the electrorefiner cathode product 

would be required. The uranium would be maintained under secure conditions at all 

times. 

15 Section 4.7 ofthe environmental assessment has been revised to more fully discuss 

nonproliferation concerns expressed by commentors. The Department of Energy has 

considered such concerns as well as the benefits of the electrometallurgical treatment 

program. For more information on the proliferation aspects of the proposed 

demonstration, see Chapter One of this Appendix. 

16 The proposed research and demonstration project would produce the typical waste and 

by-product streams of the electrometallurgical technique in order to quantify these 

streams, to characterize them, and to answer the very questions posed by the commentor, 

the National Research Council, other peer review committees, and involved scientists and 

engineers. The questions raised by the National Research Council refer to the production 

and testing of actual waste forms. Unless the proposed demonstration is conducted, 

questions about the waste forms will remain unanswered. 
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18 The Department of Energy is considering the use of electrometallurgical treatment for 

Experimental Breeder Reactor-11 spent nuclear fuel because the fuel probably is not 

suitable for direct disposal due to its reactive characteristics. The proposed action is 

research and development, rather than routine management of spent nuclear fuel. The 

waste streams for the proposed demonstration project have been considered in this 

environmental assessment (Section 4.5). The impacts associated with their management 

would be small. The Department of Energy would consider the impacts of managing 

such larger waste streams in evaluating any proposal to apply the technology more 

broadly. 

19 The Department of Energy does not agree with the commentor' s assertion that the 

environmental assessment constitutes improper segmentation of the National 

Environmental Policy Act process. The proposed action includes research on a new 

application of an established technology, development of operating data for test 

equipment, and a limited application demonstration. As summarized in the National 

Research Council's report on this technology, without this demonstration and the data to 

be gained from it, there can be no meaningful analysis of the technology's potential use or 

application. Please refer to Chapter One of this Appendix for further discussion of the 

appropriate level of National Environmental Policy Act review. 

21,23 The commentor' s concern that the environmental assessment failed to consider 

alternatives is noted. The environmental assessment analyzed three alternatives in detail 

and considered several other process alternatives which were eliminated from detailed 

evaluation. In general, the excluded alternatives had not reached a level of development 

that would allow a detailed evaluation. Evaluation of alternative processes that were 

identified in the public comment period have been added to the environmental 

assessment, Section 2.1. The potential environmental impacts that would result from 

implementing a conceptual treatment process cannot be analyzed in equal detail relative 

to the impacts that can be quantified for a process that has reached an adequate level of 

technical maturity. See Response #5 above. 

22 The discussion of interim storage of Experimental Breeder Reactor-II spent nuclear fuel 

under the no action alternative in Section 4.4.2 explains why this spent nuclear fuel likely 
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cannot be directly disposed of in a repository because of bond sodium. Section 5.0 

summarizes the impacts ofthe no action alternative. 

24 As noted in Response #5 above, the Department of Energy would continue to explore 

other treatment technologies, but that does not foreclose the appropriateness of a 

demonstration to determine whether this technology is viable. 

25 Presently, there is no other developed technique for treating the Experimental Breeder 

Reactor-II blanket assemblies, and electrometallurgical technology could be an attractive 

option if the demonstration were successful. However, the main purpose oftreating 25 

blanket assemblies is to test the throughput capability of electrorefining, which could not 

be done with the highly-enriched uranium of the driver spent nuclear fuel. The 

mechanical treatment alternative for the blankets is addressed in Section 2.1 of the 

environmental assessment. 

26 The Department of Energy is currently investigating the electrometallurgical processing 

of spent research reactor nuclear fuel. The commentor correctly notes that the Final 

Environmental Impact Statement on a Proposed Nuclear Weapons Nonproliferation 

Policy Concerning Foreign Research Reactor Spent Nuclear Fuel (DOE/EIS-0218F, Feb. 

1996) contains an alternative involving accelerated research on a range of potential spent 

nuclear fuel treatment alternatives that do not involve reprocessing, including 

electrometallurgical treatment. 

27 The references cited in the environmental assessment have been placed in the 

Department of Energy public reading rooms. Additional information on this issue is 

provided in Chapter One of this Appendix. The Department of Energy has considered 

and incorporated public comment and independent assessment during the preparation of 

this environmental assessment. Alternatives that were identified in the public review 

process have been added to the environmental assessment Section 2.1. 

28 The questions about the viability of the zeolite waste form is recognized, and the 

Department of Energy has asked the National Academy of Science to continue 

independent oversight on this issue and other aspects of the demonstration. As stated in 
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Section 2.2 of the environmental assessment, the National Research Council committee 

would observe Argonne's research and demonstration activities to provide the 

Department of Energy with an independent evaluation of any technical progress. 

29 An environmental assessment is developed and used as a basis for determining whether a 

Finding ofNo Significant Impact can be supported or an environmental impact statement is 

necessary. Only after the results of the environmental assessment have been analyzed and 

public comments have been received and considered will the Department of Energy make a 

final decision. In the event that a Finding ofNo Significant Impact determination is made 

for this environmental assessment, an appropriate period of time will be allowed between 

the determination and the start of the electrometallurgical treatment project to notify 

interested members of the public. The date that fuel conditioning operations would begin 

would be established by the Department of Energy only after such a determination is made. 
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Responses to Document D094 

The Department of Energy acknowledges the commentors' concerns regarding sensitive 

nuclear technology. During the Integral Fast Reactor Program, the Department of Energy 

conducted appropriate reviews of related technologies for recycling spent nuclear fuel in 

fast reactors before entering into a technology exchange agreement with Japan. Any 

nuclear technology which is a candidate for export is subject to sensitive nuclear 

technology review in accordance with 10 CFR Part 810. The Department of Energy has 

been designated to implement this regulation by an interagency task force representing the 

Department of State, the Arms Control and Disarmament Agency, the Nuclear Regulatory 

Commission, and the Department of Energy. The Department of Energy has established an 

Export Control Working Group to make sensitive nuclear technology determinations 

according to specific guidelines. Any future consideration of exporting 

electrometallurgical spent nuclear fuel treatment technology would be reviewed according 

to the Department of Energy's export control procedure. 

2 Revision of the guidelines for making sensitive nuclear technology determinations is 

beyond the scope of this environmental assessment. 

3 The reference to a change in the Department of Energy position on sensitive nuclear 

technologies was incorrectly stated by a panel member and does not reflect the official 

Department of Energy policy (see answer to Comment #1). 
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Mr. Greg Bass 
EA Docwnent Manager 
U.S. Department of Energy 
P.O. Box 2528 
Idaho Falls, Idaho 83403 

Dear Mr. Bass: 

April 5, 1996 

We are writing to provide our comments on the Draft Environmental Assessment for 
the Electrometallurgfcal Treatment Research and Demonstration Project in the Fuel 
Conditioning Facility at Argonne National Laboratory-West ("draft EA''). 

We believe that plans by the Department of Energy (DOE) to begin pyroprocessing 
do not take into account the serious environmental and non-proliferation drawbacks of that 
approach. DOE's misguided policy is reflected in the draft EA, which suffers from the 
following key defects: 

o Since DOE's National Environmental Policy Act regulations require an 
Environmental Impact Statement (EIS) for reprocessing facilities, the draft EA attempts to 
define "reprocessing" very narrowly so that the pyroprocessing campaign does not fall 
within that definition. But the two reports on pyroprocessing by a special panel of the 
National Academy of Sciences (NAS) -- as well as the origins of the electrorefiner as the 
reprocessing component of the Advanced Liquid Metal Reactor -- make clear that 
pyroprocessing .!1 reprocessing, and, therefore, carries with it the obligation to prepare an 
EIS. 

o A closely related point is that pyroprocessing carries proliferation risks that are not 
adequately examined in the draft EA. The most recent NAS study noted that the 
technology "could be used by another country to obtain plutoniwn for a weapons program." 
This problem is exacerbated by DOE's failure to require appropriately strict controls on the 
export of pyroprocessing technology. Furthermore, development of a reprocessing 
technology will undermine the Clinton administration's efforts to dissuade other countries 
from pursuing reprocessing. 

o Pyroprocessing would produce uncharacterized waste forms that are not likely to 
be suitable for emplacement in a repository -- a fundamental concern that the draft EA does 
not address. It also fails to discuss the disposition options, and thus the environmental 
impacts of those options, for the separated uranium stream. 

o In an attempt to strengthen its claim that the environmental impacts of the 
proposed action will be minimal, and therefore require only an EA rather than an EIS, DOE 
has scaled back its initial pyroprocessing plans to encompass only a "limited 
demonstration." This contravenes the clear intent of NEPA to require thorough analysis of 
major federal actions at the earliest possible time, before bureaucratic momentum can 
develop. It also constitutes illegal segmentation under NEPA. A key point here is that 
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(6) 

7 

8 

9 

under the "limited demonstration," DOE would use not only the existing electroretiner, but 
also rhe new high-throughput electrorefiner that would later be used for full-scale 
pyroprocessing, thereby undermining any credible claims that the "limited demonstration'' is 
in any meaningful way separable from full-scale pyroprocessing. 

• The draft EA does not consider all reasonable alternatives, although such 
consideration is a fundamental requirement of NEPA. In particular, the EA does not 
examine the possibility of storing the Experimental Breeder Reactor-II (EBR-11) spent fuel 
and exploring non-reprocessing technologies. This defect is particularly serious because 
DOE has acknowledged in writing that "ncar-term storage of EBR-II spent fuel presents no 
compelling environmental, safety, or health concern." 

• Perhaps most fundamentally, the entire process to this point has been marred by 
biased and misleading statements from DOE representatives. For example, a statement 
from Argonne reported in the trade press indicated that a Finding of No Significant Impact 
was a foregone conclusion. The problem here is not merely one of public perception of 
objectivity - although that is quite important -- but the more crucial question of the validity 
of the information upon which DOE policymak:ers will base their decisions. 

In short, to meet the requirements of NEPA, DOE must not only undertake the more 
extensive analysis under an EIS, but also must ensure that the information made available 
to decisionmak:ers (and the public) is reliable. Otherwise, the public cannot be expected to 
have confidence in the soundness of the decisions. 

If you would like further detail on the above points, please contact Daniel Homer of 
the Nuclear Control Institute at 202 822-8444. 

Sincerely, 

James Adams, Safe Energy Communication Council 
Mavis Belisle, Peace Farm 
Beatrice Brailsford, Snake River Alliance 
Tom Clements, Green peace International 
Brian Costner, Energy Research Foundation 
Maureen Eldredge, Military Production Network 
Beverly Gattis, STAND 
Don Hancock, Southwest Research and Information Center 
Daniel Hirsch. Committee to Bridge the Gap 
Daniel Homer, Nuclear Control Institute 
Lance Hughes, Native Americans for a Clean Environment 
Daryl Kimball, Physicians for Social Responsibility 
Ralph Hutchison, Oak Ridge:. Environmental Peace Alliance 
Bill Magavem, Public Citizen 
Arjun Makhljani, Institute for Energy and Environmental Research 
Michael Mariotte, Nuclear Information and Resource Service 
Rick Nielsen, Citizen Alert 
Christopher Paine, Natural Resources Defense Council 
Janice Tilton, National Peace Action 
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Responses to Document D095 

1,3 The proposed demonstration project does not separate plutonium. Moreover, the 

technology employed is not capable of separating plutonium. It is consistent with the 

nonproliferation policy of the United States, which does not encourage the civil use of 

plutonium. Accordingly, the United States does not engage in plutonium reprocessing. 

Further, by removing and then blending down the highly-enriched uranium, the project 

supports the goal of the United States to seek to eliminate where possible the accumulation 

of stockpiles of highly-enriched uranium or plutonium. As a result, the proposed 

demonstration project is consistent with the nonproliferation policy of the United States. 

An additional response to comments regarding nonproliferation concerns is provided in 

Chapter One of this Appendix. 

2 The Department of Energy does not regard electrometallurgical treatment as "reprocessing" 

as that term has been used historically. See Chapter One of this Appendix for more 

information. The National Academy of Sciences reports refer to the electrometallurgical 

process as spent nuclear fuel treatment or processing. The Department of Energy 

Programmatic Spent Nuclear Fuel Management and Idaho National Engineering 

Laboratory Environmental Restoration and Waste Management Programs Environmental 

Impact Statement (DOE/EIS-0203-F) has defined processing as "applying a chemical or 

physical process designed to alter the characteristics of the spent fuel nuclear material." 

The electrometallurgical process meets this definition. In addition, the National Academy 

of Sciences report on treating Department of Energy spent nuclear fuel stated, "The 

committee recommended that such research and development should be conducted 

exclusively to evaluate the electrometallurgical technology's effectiveness for treating 

Department of Energy spent nuclear fuel, and funding decisions about electrometallurgical 

research and development for Department of Energy spent nuclear fuel treatment should be 

independent of issues related to the Integral Fast Reactor Program." Department of Energy 

regulations do not preclude the preparation of an environmental assessment to determine if 

an environmental impact statement is required. For further discussion, please refer to 

Chapter One of this Appendix. 
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4 The proposed research and demonstration project would produce the typical waste and by

product streams of the electrometallurgical technique in order to quantify these streams, to 

characterize them, and to answer the very questions posed by the commentor, the National 

Research Council, other peer review committees, and involved scientists and engineers. 

5,6 An objective of the proposed project would be to produce data sufficient to allow the 

Department to determine the technical feasibility of using the electrorefining technology 

for treatment of Experimental Breeder Reactor-II or other spent nuclear fuel for safe long

term storage or disposal. It is necessary to address questions raised by the National 

Research Council review of this technology before any proposal can be made for its 

application. 

An environmental assessment is used to determine whether a Finding ofNo Significant 

Impact or an environmental impact statement is required. Only after the results of the 

environmental assessment have been analyzed and public comments have been received 

and considered will the Department of Energy decide whether the environmental 

assessment can support a Finding of No Significant Impact or an environmental impact 

statement should be prepared. 

6 The proposed action includes research on a new technology, development of operating data 

for test equipment, and a limited application demonstration. If the demonstration project 

were successful, the Department of Energy would review the data and decide whether to 

propose future applications of the technology. Any such proposal will be subject to 

appropriate National Environmental Policy Act analysis. See Chapter One of this 

document for a discussion of the appropriate level ofNational Environmental Policy Act 

review. 

7 The alternatives addressed in this environmental assessment are those considered 

reasonable for this demonstration. Discussions of the alternatives suggested during the 

public comment period have been added to Section 2.1 of the environmental assessment. 

8 The no action alternative considers storage without treatment of Experimental Breeder 

Reactor-II spent nuclear fuel. While the Experimental Breeder Reactor-II spent nuclear 
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fuel could be safely stored in the Radioactive Scrap and Waste Facility for the duration of 

its 30-year design life, it will eventually require treatment for disposal. The environmental 

assessment, Section 5.0, states that monitoring of stored Experimental Breeder Reactor-II 

SNF would be required independent of the proposed action and all alternatives. 

9 The reported statement concerning the National Environmental Policy Act process by an 

Argonne employee is noted by the Department of Energy. The individual who made that 

statement does not represent the Department and has no role in the decision making 

process. 

The environmental assessment was prepared, in part, to assist the Department of Energy in 

determining whether to prepare an environmental impact statement or issue a Finding of 

No Significant Impact. Only after the results of the environmental assessment have been 

analyzed and public comments have been received and considered will the Department of 

Energy decide whether the environmental assessment can support a Finding of No 

Significant Impact or an environmental impact statement should be prepared. 
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l I Al'll from the 

2 S~•.ke Jli ver Alliance in Idaho. My comments today --

3 I do have another meetino. So I appreciate the 

4 ability. to be ~le to cCDMen~ on ·~s. I'm just ·a 

5 citizen, just a citizen. But, \ anyway, I 'm very 

6 honored to be here, and I thank the DOE for the 

7 opportunity to .be able to comment. :we very appreciate 

8 to be ·able. In the process, we nave been stucblin9 

9 aroWld on the Hill up here for aboJt three day&. And 

o we do this once a year. 

l My comments are relative to one overall 

2 comment. It seems to me that the whole PEIS process 

3 seems to be. somewhat !raqtDented 4lld convoluted and 

4 sort of hard to follow !or 11omei of ·us . so vith 

5 respect to surplus plutonium, it's: the s;ame r.~ay. And 

6 then, o! course, with respect to that, with respect to 
! 

7 reprocessino, it also seems to be sort o! fraqmented, 
I 

8 Which is· what my main comments are about. 

9 Reprocessino is not, a~ I can tell so tar 

o !rom the !IS process with all the: different PEISes, 

l completely or comprehensively addressed in any one of 

2 them or the swn ot all of the PEISes. 

Comments and Responses 

NEAL R. GROSS! 
~r •• _,..IU I>MO T-~1'15 

o:an N.ooc ....,._ .. -. ~·· 
WA-0001'00<. D.C:. - . 
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Particularly, the alectromatallurgicai 

treetrnent, which I am 1110re cCJII!ort.a.ble calling ·the 

pyro processing because that's wha~ ve }cick around at 

the Idaho National Engineering iLaboratory, same 

process, separation o! fissile: mAterials it's 

reprocessinq. And th~t's the process that's in this 

current PEIS that we're commenting;on tOday. 

one ot our other prob~ems with that is 
I 

that it's a major !ederal action. tnd it's c~rently 

the metallurgical process or the pyre proce5sing is 

currently being looked at <!!.S an EA.: For us this sets 

up two NEPA violations: !irst of all, that the:pyro 

processing ought to be an EIS, instead of an EA; and, 

_secondly, that because this is 1 a 
I 

I!Wljor onqoinq 

process, _the electrometallurqica~ and the pyro 

precessing ought to be comprehensi v~ly addl:-essed. And 

we !eel that it's not at the current time. 

I just have two final ;comments. And i.t 

may be tempting, I suppose, in' reviewing these 

comments. to say that they might. beJout of scope; but 
I . 

I don't, I personally don't, thinkithat· they ~e. 

The !irst one is that I believe the DOE 

NEAL R. GROSS , 
Cl;lP.MT flllrof'I'C"8 .... o T~ 

llll ...001 ISUIOD A~ N.~. 
w...-TON. o.c.-

.· ... 
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Responses to Document D096 

1 The Department of Energy does not regard electrometallurgical treatment as "reprocessing" 

as that term has been used historically. See Chapter One of this Appendix for more 

information. The National Academy of Sciences reports refer to the electrometallurgical 

process as spent nuclear fuel treatment or processing. The Department of Energy 

Programmatic Spent Nuclear Fuel Management and Idaho National Engineering 

Laboratory Environmental Restoration and Waste Management Programs Environmental 

Impact Statement (DOE/EIS-0203-F) has defined processing as "applying a chemical or 

physical process designed to alter the characteristics of the spent fuel nuclear material.'' 

The electrometallurgical process meets this definition. In addition, the National Academy 

of Sciences report on treating Department of Energy spent nuclear fuel stated, "The 

committee recommended that such research and development should be conducted 

exclusively to evaluate the electrometallurgical technology's effectiveness for treating 

Department of Energy spent nuclear fuel, and funding decisions about electrometallurgical 

research and development for Department of Energy spent nuclear fuel treatment should be 

independent of issues related to the Integral Fast Reactor Program." Department of Energy 

regulations do not preclude the preparation of an environmental assessment to determine if 

an environmental impact statement is required. For further discussion, please refer to 

Chapter One of this Appendix. 

2 The Department of Energy has prepared this environmental assessment to assist in 

determining whether to prepare an environmental impact statement or issue a Finding of 

No Significant Impact. 
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Document D097 

Public Interest Research Group 
National Association of State PIR.Gs 

May 3, 1996 

Mr. urea aau 
NEPA Document Manaaer 
Argonne Group. W"t 
U.S. DOE 
P.O. Boa 2.528 
Jdaho Falls, W 83403 

VIA FA.X AND MAIL 

Dear Me. Dua: 

After obtainina an additional document. we have the foUowina 
additional eomwnent on the Jlraft EDYironmental Auessment for 
BlectrometallWJie41 Treatment Research IDCl DomoastratJon Project in the 
Fuel Conditionlna FacUlty at Acaow1c NaLiuwLI l..llbunllury • West. 

' 
The Eovironmen1al Allcament does not describe the cost of the 

propo!!ed action. Th~ iA especially relevant to the eDYironmental impact of 
thie proaram aiao. it wu pardaJJy lwlcW I• ,..... in tho portion o1 the: 
I!ncr&Y and Waler AppropriatiON bill wblch fuodl cuviculunentMI c:lcan-up 
of DOE lltea. 8Mcd nn a document eatitled •Appendix t•, New 
Proceaing Technologies Activity Sheets• rwelved by a member of our 
ooalidon on April 29. it appcm that the ~ Action wfD ~qt~ander 
tupayer dollan wttil at lcut l005. Apin, aiace it il likely that tb. 
proposed IICriOil will compete wfth ermronmentaJ deanup funds COI•IrMiucd 
by u.tremely djht budget llmfa, the COIU ol me Jli'OPO'ed action abould bo 
detcribed. 

Thank you for the opportunity to prOYUJ. Gddit.iol\111 comments. 

218 D Screet, SE W•dtinltOfl, DC 10003 ~~ ... , ...... _ 
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Responses to Document D097 

The approximate cost for the proposed demonstration is $25 M per year. Assuming that 

three years are required, the total cost would be $75 M. Processing the EBR-11 SNF is 

funded as part of the IFR termination program. With regard to the "New Processing 

Technologies Activity Sheets" referenced by the commentor, it is the usual practice in 

preparing budgets to project what a particular activity would cost if continued into the 

future. Such projections are prepared by Department of Energy contractors and do not 

imply any agreement by either the Department of Energy or the Congress to fund the 

activity in the current or any future years. Actual funding and the associated scope of a 

given activity are embodied in legislation enacted by the Congress and signed by the 

President. 
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NVCLW CON110L 
IKST1TUT1 

1000 COP'N!c;TJCVT4VI !IW l~llliM Y.UMI~TON DC lKII 2~•UN4 .. PAX20N5l0CIU 
t-..... ~........ ... ~•tt:llm.ac~ ... .,oci/ 

Mr. Ore& Bass 
.· EA l)oc.! •DICIIt Maoqct 

u.s. Department otEnergy 
P .0. :Box. 2528 
ld.abo Falla, Idaho R3403 

May 3, 1996 

Document D098 

I am writins to provide comment~ of the Nudeai Comrol Institute 011 tbe. Draft 
61'1vlro,..1114Jl Auunt•rtl for tltl EkciPOIIUtrJUurgfr.al 1'Naml.etat R,1111P'Ch and 
DefftDrutrati011 ProJ•ct lit 1M FSid Corttlldollbrf FacllUJI 11t A.rgo""' NriiiDntJl LllboNZtory
W'ur \draA !A"). We apprec:I.UI tbc c:leds1oo by 1M J)epMr1mmt of EDcxay ("DOB"), 
publillbed m the F.-al R•ri*r of Apllts (61 fc4. B& 16471) to reope:n tbD comment 
period on t!w draft EA. a decision~ reldl.d ID. tetpobiiO to fteluelta by IMIDhe:rs 
ot1be publio to nopa ~ I:OQIIMDl ,.no& Mc:a~Ue ol~'• £allure to provide to publie 
radlaa JOOmS the rctoraa da:umcutl cited ID tbo draft EA. AI cktal1ed Mlow, bcwevcr, 
there were still sevcnl laples in DOE'1 a1UIIIlpfl to ftCtl1)' hs pmtlaus errm. In light of 
~ irrqularitia. DOE caDDOt be coiLiidln4 to bl.w fulfilled its obliptiDDJ UDder the 
NalioDal Enviroomaata1 Polley Act ("NEPA"). Moreover, lll'ioila dctectl remain in DOE's 
NBPA IIIIULiyN. 

Tbeac: colllJDCDtl supplemC.Ilt tile eommeull subinittM by tile Nuclllr Control 
Institute on April 5, 1996 ("April S comments"). 

]be Newly AyalJallle Documsnts 

n. aewly avdable documents confirm IIDd exaccrbll.lC many of the co.ncc:ms 
f!XI'I"e.W!d fn our ApriJ 5 comme:ars. 

Tho pepc:r Gitad. on pap 24 (a. 10) of the dnlft EA, "Pyrochcmioll Prooaalsial of 
DOB Spent Nw:lCIZ' Fut~s: provides lbaudlm evidcucc m IQIPOrt of 1bc ~ 1b.t 
~elec:tromlfallur&ical trcatmeat as nproccssina. ~ delallcd atpment cax~ 
be fotmd OD pp. 1,..7 oftbl AprilS commcDts IDd will Dot be~ here.) ThiJ cvi~ 
is particularly slpific:aot because tbe author of tbe 1J1PV ia a developer ID.d leadina 
advoc:llto of f)'ftlprooellfq IDd hu. in the }N&Iic: heatiDp 011 tbe draft U., c:ootended that 
pyroproccu~Da does DOt ooaniu. ~. 

ADloDi thl _key JliSiaiU in 1M plpll' are the followins: 

. s-up .. ,...,.,;, .,,_J .,_,;:., dtr ,.. .... • , ... ,_ ..._ 

- • ,.... . .-.......... ~·-~ .• -.... -.,. .. -... -. •""'•--M • ..r n::u;:-....., llo•k' w- U'-r;;;;.;,-:~.,., ... Till- 11\Mt;-Jic:luor. Dr. n.lono I. T1rlor 
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"The pyroprooNe~ ll)llltcl:n bu been under development for nenly ten years In 1.11 

appUcation involvin& the recycle of spent mewllc fuel in a liquid metal cooled fast reactor, 
the EBK·ll" (p. lll8). 

"The tt&nsul1l1\ic elements can be recoveree! and stored 1.11 a secure SUl'facc repository 
for ~turc usc: a a fuo1 JM&mia[ ••• • (p. U9). 

"Pyrocbemical JX'OC:CIIiDg, or pyroprocess!n& refm to the complete set of unit 
opaatloos required to scparat1 the &ctinidt clements from fission prod\1CU present in sp£nt 
fuel and to place the waste products in stable roans suitable for d.ispoul" (p. 189). 

"The u1t is then pumped into a second, smaller electrorefinet that maintains a 
critic:a1ly-saf~ aeomcby, IDC1 U. transuraNca are recovcrtd b)' eiectrothi:DspOrting them to a 
liquid cadmium cathode. The ti'IID3UlWC deposit will typically contain 30% uranium. l% 
lanthanide nwon products. and the balance of the transuranic elcmc:nta Np, P\1, Am, an4 , 
Cm" (p. l!J3). 

"The use of pyroprocessing for DOE spent fuel manaaement bas a number of 
benefits~ (1) the recovery of actinide elements, such L'l hfahly·enriched uranium, for 
1\ibsequalt re-uae in power aezwation;" (p. 194). 

All these paaqu eonflrm, in one way or BDOtber1 that pyroprooessing hal ita 
oriiius 11, and continues to be, a tecbno\oiY for the separation of actiNdes fNm spent 
nucleu flae1 IDii, thlntor., 111u.ct he oollliar.d nprocndne. The 6W c:onfirm!lt{on of this 
point comea from the tltla of two articles cited in the end notta, "Pyroclwnnical Recoveey 
of A.ctinidoe" (n. 6) and "Cblmlcal Blsi8 for Pyrochcmloal ~ or Nuclear Fuel." 

• • • 
Anotbor bn~rtant doownem is "Appendix E, New Ptocasina Teclmoloiies 

Activities Sbeetl." 1hm were .several pmcedura.t irregularities in cozmectioo with this 
docurn£nt. 

fine. ~ I viaitoi tbo W~ D.C. DOE tMdins roOm on April 29, the 
dDcumem wu DOt available a1thouah it hlld been specific:a.Uy cited in wrineo requests from 
DWcl Hinch of the Committee to Bridge thl Olp. When 1 kl.quircd about it. the document 
wu provided to me by a 008 J'll)feleDtalivo. But tb8 doou=ent previeW was dazed April 
26. 1996, and, thuefoie, clearly wu DOt the docUIIIellt submitted with die Peterson lcacr 
(sec n. 1 of these c:ommcnts), siDCO tt.t lc:tta ._. datocl November 10, 199S. 

·. AJ for the document itself, the more noteworthy p&uaies include the followina: 

1 This document is part of the material included with R.J. Peterson, "Memorandum to 
Oistributioa. Submittal of the Spc:m Nuclear (Fuel) Prosnm TechMloiY Prioritization 
Results," Noveft\ber 10. 1995. wbic:h is cited on p. 16 (n. 8) of the dnd't.EA. 

:z 
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The comperison of the pyroproc;euina ·waste form with hnrosilicatll glan (p. E-S) is 
highly optimistic aad does not oddrcsl the reservations expressed by various National 
Academy of &:icnce~ ("NAS") report~. (See April S coWUlents, pp. 11-13 for a ~UMion 
of those reservations.) 

1bc sfatomODl that "damoDIInltiozs (or pf'9PI'OCe .. ins] is required for mandated 
shutdown of EBRJIJ" (E-1) is erroneoll!. DOE officials have said on znore thaD one 
occasion that me cletUeliDB of tbl EBR·U f1 independent or che start-up ul pyroprccess!ni. 
Indeed. as llOted in our April 5 commcott (p. 18), the draft EA supports tim point when it 
say1 that under the No--Action Alteroative "DOE would coati.nuc defue1ing the P.BR-U" (p. 
51). 

The budget chart on pp. f-7 and t;;-8 clocs not comport with DOJ:;'s b\Jdiet requests 
fnr, Fitcal Yean 1996 and 1997. DOE's revised budaet request for FY 1996 UDder Nuclear 
Technology 'l&.D wu S2S million - • fil'ft whic:b cloes DOt i.Dclude the additional S2S 
milli011 for pyxoprocnsln1 under the Imll·U tc:nninAdon aceoiJDL Thus, DOE reqw:stcd 
and received SSO million for pyroproc:eain8 in FY 1996 while the docuul.ent ~uggem that 
the prosram req~ only Sl7 million. Tbe DOE request fat FY 1997 was 011ee apin Sl$ 
million iD. each of tbe two clteaorie!\ for • tnra1 of SSD millicn, while the document 
Indicates that the required amOUIIt is S17.7 million. DOE should w:oum for this 
dl~)'· 

The budact tables also reveal that DOE hu 1pent vastly more OD p)'I'Oprocessing 
thll1 on llllf of the alttm:ulves. Tberetore, the ltatementl In the draft E.A that "tlwrt are no 
other SNF tnabuent tccbnoloJies being developed that have reached a stqe of 
development to Wlll'&nt temna by DOB with irradiated fuel" (p. 4) and that "[i]n contrut 
with electromctalhqica.l trca~t these tcchnologiea arc at a relatively ~ state of 
development and would require preparation of a facllltf md equipment before a 
d«nonstratioA with actwJ SNF could. 1M cunt4 out" (p. 1) ant all but mealD&l..._ Tho 
relative immaturity or the alternative teclmoloaies can be &ttributed entirely to their loWPJ' 
level of fuDdiua. 

Since tl1l EBR-U spcDt fuel wu to bave becD pyroproceased IIDd re<:ycled into the 
Adv~cd Liquid Metal R.eactor ("1\LMR"), DOB had DOt deYolopcd 1 J)ian for treatment of 
the spent ftzel. Once the ALMR ,_ terminated. and the BBR..-ll shut down, DOE lhould 
bave bep Rriously exploring d.ispOiltion options for the EBR-U spent fuel. lnst!:ad, It 
limply continued to develop 1be ALMR'1 pyroprocessinl wcbnoloiY. adaptin1 tbc 
tccbnoloi)' slightly 10 that. it could be labeled a spent-fuel manaaement option. UDder these 
cucuuutancc3, it Ia bard!y 1urprbing that wroproccsaina i.t the moist dC'Votopcd of the: 
options. 

\ 
This skcwecl apPrDu:h cannot be reprded as ft.U.tilli.og the NEP A requirement to 

"ri1orousl.7 explore and objectively enluate all reasonable altematlves. • (40 C.F.R. 
flS02.14(d);) DOE hu invuted bta\lilf in ont approach, to the exclusica of otharw, and 
then, on tht buis o( dJis lopsided.lDVeStqt&llt, deelated thil approach to bt the wimler. 
Tbit Is precisely lbe "irreversible comm.IJ.ment o! resources" prior to cnviJODm11211.1 review 
thai NEPA it designed to pmoent 
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Pbullly, it Is not It all cl.., from Appendix E - or &om or from any of the 
materials attached to lhc Peterson letter - why pyroprocessii1Q has "coosiatently ranked fll'st 
among new pro"u teclmolo!Pes. • u st&l*t In the draft EA. (p. 16). All of 1he othc:r 
techno lopes evalu.ascd' in Appendix E cost subltlmtiaUy less than pyroproceaaing, or 
produce a mown wwc form, or both. Tbe hlp cost ot pyroprooessing and 11M 
uncbaraotcrized ~ f'orm tb8 proc••• procb:es clealr are maj«W diaNIVIIIlU.ges .. 

In lihort, this ciocumcmt provides tu:ther evidence lhlt DOE' a llllldysla is bMc:d on 
mlsleadine and Ol'fODe0\11 atJtements. 

Q!her I>evsloomPntl! Sjncs; April 5 

In rapo.llSCI to a question from SeolltOr K.emptllOrnc durin& an April t 6 bearini of 
the Senate .Armed ServU:et Commhtee. Secretary O'Leary said that DOE will decide by 
May 15 on its cQl.lnC of actioD with reprcl to PYroptoceuing.1 Shwle the commeut period 
iJ opea 'UDtil May 3, DOE it allowiDa l.mclf, ln pwWOC, JllPtly more than 011C week to 

analyze and respond to CCII1U:Ilaltl Defore aiilciq a decision. It straiD.a credulity to assert 
that commentS will inform the dcciaioumakiq process -- u NEP A reqUires - in any 
meaniniful W&J i£ dtey must M con.~dercd under such a ti&hi dead! me. 

Secre111ry O'Leary's swemeut aa April 16 that !hero wuuld bo a dc:r;lalun by May 
15, In 1plte of tba May 3 comment dadlble, amount~ to a precfu:tion dW tho comments 
reccMxl between April 16 ~ Mq 3 will bo ao sliaht lD number lllld content that DOE can 
c!ispeuse with them ad pzepare Its decllioo do~ in lea t:h.Ru two weeki. The 
statemoDt .tranalr sllii••tl that the outcome of the decisk>n process is a foreaonc 
conclusion. Added to lhe overwheJmlD& evidence of biu 1n the dccialon process (IH Aprll 
S commc.ata, ~i.al.ly pp. 19-21), this ~Xl~Jl~Xlitment to a hasty clecisioo by Secretary 
O'Leuy makes clar that DOE bu complttely iimtratcd the intent of NEPA to utablish a 
foir-miodtc! and -.U-tnfom~ decision proaess. 

New information aJ!o llai cmcraed wi1h reprd to the non-prolifcruion reviews that 
wm .mcutioDed duri.Dt tbe publlc heariqs. 4 These roviews, we ncc:ntfy learned., were 
conducted two yem eao and. thcrof'ore, did not ·address the proliferation concerns that a 
tpOOilll paad of the NAS rai10cl In two rcocm: IDalysa of pyro~: 

1 It should be Doted that the list of technologies eva.lW!!ed In Appendfx E includes two • 
• Dissolution and Vitrification. lDd Melt·Dilution - that are not included in the list on p. 16 
of the draft EA. 

~ "S.~ory O'Lea:ry CoiWilits to DKisiOD on Blectrorefmw Demo," Wd'GpO"-' Complex 
MoniiOI', April 19, 1996, J. 

4 Pllh/tt: M .. tlnp o" tM Drqft Ent~irolfmt11141 ARISJment. ElectroNfal/urgicoJ 
Ru•~h aNl DemOIJitNtiun Prqj'" br IIY Fwl Conditioning Facility at .4rgonttl Nation 
{zit:} LaboratM)'o-Wnt, Wednesday. February :21, 1996, 218-:219. 

4 -
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Develnrin& technology that effectively extracts the plutonium from 
mixtures could facilitate decommillionina of former weapoDS manufacturing 
C!KOllldcw 110&1 mldjlli.c aomc ol tho p&oblems found && (bcM) f'acilltiea, JUi;h as 
corrodins fuel. However, such efficient teeb.bology alao raises concerna 
about proliferation; wbat the Unit.d State& misflt use to assist in 'tho clanup 
ot & COfttlmiaated facility 1\X'.h BR Rocky F\atJ could be UliCd by ll'lOthlr 

country to obtain plutonium for ll weapons propam.' 

Tbia concern reinf~et a point that the NAS made in its earlier study of 
pyroproceaaing: 

Altbouah the developers of the electrometallurglcal technique ari1J.C 
that the cedlnoloay is proU!eratlon mistant, ID.)' SNP •procc:ulDc approach 
tbat is capable of ltParatina fissionable matcrlala from usociatcd fUsion 
products and tiansurlllic: clemcDts could be rcdirectcd to produce material 
with nuc:low detoua*ion oapa&lllty .... D.ntamtration ol the procea could, 
bowcver, add to the riak that a bldion intent on weapons production might 
consider adaptliJI dlis techrlology fOtt ·possible productioD of fiuile mueria1, 
althQuah IUCh m&terial woulcl be of poor quality for a weapon. • 

Moceovcr, there !1 oo dooumcntaticm ·Of the two-year-old DOE I"C'Viow. Bofarc 
reaohins a decUiou its NEPA aulysls, DOE should prepare a wriUc:a Don-proliferation 
USCismtm tbal lnclude1 a respome to the iaues raiMcl by the two citad peuagec from tbe 
NAS atudleR. 

IDdccd, this point Wwu-.w:s I lnu.W.:r problem with DOE1s anal;ysi.s of 

pyroproce.saing. Although DOE tuu commissioned a National Academy of SciODCCs panel 
to assess the tec.hno!ogy, the pauc!'s conclusions have beCD e:ffcctively £aDored in OoE•s 
analylia. ~noted above - IIDil in mDft debli.l iD tM April ~ c:omrnenta -the panet'a 
conccru teaardina the proliferation risla of pyroproc:esaing a.nd the mvlromnental problems 
posed by the UIIICbamctlrit.d YJUte forma i_lmply WW. DOt addzuscd Ia q draft EA. 
Given the hl~tary of erroneoua aDd mislaadiq information In coD&:IIdioa with 
pyroproc:cuiDa and its 'J'IIle&lt popm, the ALMR. all of DOE's ttclmical uacumcnts 
should be sublmtt.d for verificdion to Ill IDUpendcut mtity :IUcll u thl NAS before DOE 
makes any poUcy declsloas based on those uacssmema. 

The newly available docwne4t1 aa&l other dtvelopmetm ~ April S only add to 
the evidellcl detailed in the April S comments that tbe draft ~ falls far abort of ~ 

1 Grcsory R. Cboppin, et al., A,. EWJltlalioll ofthl El•cnomettJ/IUt"JJii!a/ Ap]Jf'DDCh for 
T't'canPwnt of keu W1apwul'l•tunlum, N&tiuwd &teaucll CollDOU, 1996, l7. 

• Fred BIIIIOio, ct 111 •• All AnUiment qf CoP11im11ll Jf.&:D /ltlo aJI Bltctromctall111'fical 
..(w1'0Dt:h for Truling DOE Spnil Nvd1t11' Fwl, Nadonal lWell'Ch CouncJl, 1995, J0.31. 

s -
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DOE's obligations under NEPA. DOE mt~~t prep.,.. lUI Enviroumental Tmract St111tement 

("EIS"). The EIS must be bued on full and accurate information, and that infomwi.on 
must be mAde ~aYGilllhl.c to tbo puhUo. 

Thank you for the oppommity to provide these commenta. 
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Responses to Document 0098 

l The Department of Energy does not agree that the proposed action involves "reprocessing" 

as the term is used in the Department ofEnergfs National Environmental Policy Act 

regulations because neither the purpose nor the effect nfthe action is to extract plutonium 

or highly-enriched uranium. For further discussion. please refer to Chapter One of this 

Appendix. 

Section 2.1 ofthe environmental assessment makes it clear that the origins ofthe 

development of electrometallurgical technology was in the development of a closed fuel 

cycle for the Integral Fast Reactor. Consistent with the passage cited by the commentor, 

the technology in not capable of separating plutonium from uranium, transuranic elements. 

and fission products. As modified for the treatment of spent nuclear fuel. 

electrometallurgical technology would not employ a cadmium cathode for the recovery of a 

transuranic product. All plutonium and other transuranic elements would be immobilized 

with the fission products in the ceramic waste ftxm. 

2 The information in the ·'Spent Nuclear Fuel Program Prioritization'' has no direct bearing 

on the proposed demonstration or the alternatives which are specific to Experimental 

Breeder Reactor-II spent nuclear fuel. Accordingly. the reference which was to a 

memorandum transmitting a draft section for usc in the "Spent Nuclear Fuel Prioritization 

Report" has been eliminated. 

3 The proposed re~carch and demonstration project vvould produce the typical waste and 

byproduct streams of the electrometallurgical technique in order to quantify these streams, 

to characterize them. and to answer the very questions posed by the commentor. the 

National Research Council, other peer review committees. and involved scientists and 

engineers. Any definitive comparison of this waste to any of the borosilicate glass waste 

forms have to be based upon actual radioactive samples. 

4 The commentor is correct that under all alternatives analyzed in the environmental 

assessment, the EBR-JI would continue to be defuded. 
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5, 6 The Department notes the commentor's observation. This project is funded under the IFR 

termination account. The proposed demonstration leverages investments made for the IFR 

program, taking advantage of an upgraded hot-cell facility (FCF) and equipment already 

developed. 

7 The Department of Energy notes the commentor' s opinion. 

8 The National Environmental Policy Act regulations require evaluation of reasonable 

alternatives to the proposed action. Alternatives are evaluated in Section 2.0 of the 

environmental assessment. The environmental assessment analyzed three alternatives in 

detail and considered several other process alternatives which were eliminated from 

detailed evaluation. In general, the excluded alternatives had not reached a level of 

development that would allow a detailed evaluation. Any attempt at such a detailed 

evaluation would have required an unacceptable level of speculation. Evaluation of 

alternative processes that were identified in the public comment period have been added to 

the environmental assessment, Section 2.1. The potential environmental impacts that 

would result from implementing a conceptual treatment process cannot be analyzed in 

equal detail relative to the impacts that can be quantified for a process that has reached a 

greater level of technical maturity. 

9 The relative ranking of electrometallurgical technology in the national spent fuel program 

played no role in DOE's decision to demonstrate this technology with Experimental 

Breeder Reactor-II spent nuclear fuel. The data cited in Appendix E are preliminary 

invalidated, partial cost data. Electrometallurgical technology is the lowest cost technology 

with the highest probability of success for the proposed demonstration with EBR-II fuel. 

10 The Department attempted to involve interested members of the public early in the NEP A 

process through individual meetings, public meetings and the active solicitation of 

comments. All comments were considered by the decision makers. The commentor's 

statements regarding the appearance of a predetermined outcome of the environmental 

assessment process and the reason for reopening the public comment period are noted. In 

response to other comments that not all documents had been found in the public reading 

rooms, an inventory of each of the reading rooms was taken, and all documents were 

personally verified to be in place by Department of Energy or Argonne National Laboratory 
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personnel on April 8. On April 15, 1996, the public comment period was reopened until 

May 3. This brought to 89 the number of days available for public comment. The 

comment period was reopened to afford those who may not have had an opportunity to 

review certain referenced documents to do so. The period from May 3 until May 15 was 

considered to provide adequate time to evaluate and give full consideration to any 

additional comments that may have been received during the comment period. The 

Department has considered all comments post-marked by May 3; no late comments have 

been received. Responses to the comments made by the author in his April 5 letter are 

contained in document# D093 in this Appendix. 

11 The comments regarding the existence of a Department of Energy written determination 

regarding the proliferation risks posed by the proposed action are acknowledged. No 

previously written determination exists. However, the Department's Office of 

Nonproliferation and National Security has reviewed the environmental assessment and has 

concurred in its release to the public. That office was also consulted during the decision 

making process. Please see Chapter One of this Appendix for more information regarding 

the nonproliferation aspects of the proposed action. 

12,13 The proposed demonstration project does not separate plutonium. Moreover, the 

teclmology employed is not capable of separating plutonium. It is consistent with the 

nonproliferation policy of the United States, which does not encourage the civil use of 

plutonium. Accordingly, the United States does not engage in plutonium reprocessing. 

Further, by removing and then blending down the highly-enriched uranium, the project 

supports the goal of the United States to seek to eliminate where possible the accumulation 

of stockpiles of highly-enriched uranium or plutonium. As a result, the proposed 

demonstration project is consistent with the policy of the United States on nonproliferation. 

An additional response to comments regarding nonproliferation concerns is provided in 

Chapter One of this Appendix. 

14 The proposed research and demonstration project would produce the typical \vaste and by

product streams of the electrometallurgical technique in order to quantify and characterize 

these waste streams and to answer the very questions posed by the National Research 

Council, other peer review groups, and involved scientists and engineers. Many of the 

questions raised refer to the production and testing of actual waste forms and will remain 

Comments and Responses Appendix DOE/EA-1148 



Commentor: D. Horner Document D098 

unanswered if the proposed demonstration does not proceed. The potential environmental 

impacts associated with the creation of this waste and its storage until final disposition 

were analyzed in Section 4.0 of the environmental assessment. 

In developing technical assessments, making program decisions, or establishing policy 

related to accomplishing its missions, the Department of Energy actively seeks 

participation and input from technical experts within and outside the Department, 

interested members of the public, and other stakeholders. Where it is appropriate to do so. 

specific organizations, such as the National Academy of Sciences and the National 

Research Council, are requested and chartered to provide focused analyses to provide 

information, advice and recommendations to assist the Department in performing these 

activities. However, the ultimate decision authority rests with the Department of Energy. 

15 Information on the appropriate level ofNational Environmental Policy Act analysis is 

provided in Chapter One of this Appendix. 
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Snake Rtver Alltance 
C Bell 17JI • BDISI ID IJ701 · 201/ H.f-91111 

D'BD1t409o·Kttchum ID IIJ.f.O · JO&/?:J.II-7271 

,.. JIO E. Ctntlr • 'P«atli/IIID U~OI • 201/ 2J.f-.f71l 

May 3, 1996 

Mr. Greg Bass 
EA Document Manager 
US Department of Energy 
Box 2528 
Idaho Falls, ID 83403 

Dear Mr. Bass: 

Document D099 

On behalf of the members of the Snake River Alliance, I 
offer the following comments on the Electrometallurgical 
Treatment, Research, and Demonstration Project in the Fuel 
Conditioning Facility at Argonne National Laboratory-West 
draft environmental assessment. These comments are in 
addition to those we submitted April !5, 1996. 

In our April 5 comments, I repeated my request from the 
Idaho Falls hearing for any written determination the 
Department of Energy has made regarding the proliferation 
risks posed by the pyroprocessing technology. I have since 
met with Terry Lash and Joan Rohlfing and both asserted that 
no such written determination exists. They both explained 
that the determination was made fairly informally two years 
ago by Mr. Lash and Ken Luongo. The US nonproliferation 
policy is important, not only in this country, but 
throughout the world. For it to be ce>herent and effective, 
its advancement must not dep~nd on the kind of informal 
decisionmaking that may have taken place two years ago. 
This is particularly true given the constant shifts in the 
pyroprocessing proposal and the proliferation questions 
raised by the National Academy of Sciences since Mr. Lash 
and Mr. Luongo visited with one another. The Department of 
Energy must evaluate the proliferation perils of the 
pyroprocessing technology with at least the same rigor as 
the NAS's evaluations and must make that evaluation 
available before any decision is made. Further, it must 
explain any differences between its cc1nclusions and those of 
the NAS. 

Sincerely~ 
~-~ / . . £«~~ . ;c ~Beatrice J:~r lefor ( 

· Program director ') 
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Responses to Document D099 

The comments regarding the existence of a Department of Energy written determination 

regarding the proliferation risks posed by the proposed action are acknowledged. No 

previous written determination exists. However, the Department's Office of 

Nonproliferation and National Security has reviewed the environmental assessment and has 

concurred in its release to the public. That otlice was also consulted during the decision 

making process. Please see Chapter One of this Appendix for more information regarding 

the nonproliferation aspects of the proposed action. 

The proposed action includes research on a new technology, development of operating data 

for test equipment, and a limited application demonstration. One of the objectives of the 

proposed demonstration is to answer the questions raised by the National Research Council 

in its report. 
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COMMITTEE TO BRIDGE THE GAP 
1637 BUTLER AVENUE, SUITE 203 

LOS ANGELES, CALIFORNIA 90025 
(310) 478-0829 

Document DlOO 

3 May 1996 

Mr. Greg Bass 
EA Document Manager 
U.S. Department of Energy 
Argonne Group-West 
P.O. Box 2528 
Idaho Falls, Idaho 83403 

Re: Draft Environmental Assessment 
"Eiectrometallurgical Treatment Research and 
Demonstration Project in the Fuel Conditioning Facility at 
Argonne National Laboratory- West" 

Dear Mr. Bass: 

In early February of this year, DOE published notice in the Federal Register of 
availability of the above-referenced Environmental Assessment (EA) and solicited public 
testimony thereon at hearings to be held later that month and written comments to be postmarked 
by 22 March. 

However, DOE failed to make publicly available any of the documents incorporated by 
reference in the EA. Public testimony at the two hearings was thus held without the public 
haVing had access to that information. Despite repeated public requests, the comment deadline 
of 22 March passed without either the full documents being made available or a formal response 
to requests for extension of the comment period until all the referenced documents were available 
and sufficient time had occurred for people to reView them. 

On the 22nd itself, DOE notified three groups informally that it was extending the 
comment period two weeks. The Committee to Bridge the Gap (CBG) was not among those 
groups. After the close of business on that deadline day, DOE sent a letter confirming this two 
week extension to one of those three groups. 

No notice of the extension was published in the Federal Register, nor any notice that 
documents had failed to be placed in the reading rooms and would be in advance of the new 
deadline. As of the day before the new comment deadline, documents referenced in the EA were 
still not in the reading rooms, making effective comment impossible. The new deadline passed 
without response to written requests that DOE rectify this situation and start the process over 
when the full documentation was finally available for public review. No indication that there 
would even be an extension of the comment period was proVided, once again, until after the 
second deadline passed. Parties were forced to submit comments based on the incomplete 
documentation by either the 22 March published deadline or, for the few who knew of the 5 
April extended deadline, by that date. 
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On s April, two and 1 halt weeks after the deadJtne published ln the Federal Regmer and 
thic:e days at\er the infonnal extended deadline, UOc provided to the public reading rooms whu 
1t purported to be a complete set oC the documents incoll'orated by reference in rhe 1:'!A· Please 
note that this was after expiration of the announced public rev1ew and comment penods. 
Furthcmore, as will be discussed below, documents were still misstng. Note that the DUE 
notice attesting to the avaHability of the fiJll set of documents supposed to be in the Washington, 
D.C. readin£ room, is unsigned by the reading room librarian, who apparently declined to attest 
that the documents were complete even then. (See aua.ched DOE notice from reading room in 
WashingtOn, D.C.) 

On 16 April DOE published in the Federal Rei!istcr notic-e of the reopening of the public 
r.nmmt'Jlt ~rind nn the RA, 1mtil1 May. Nnwh!re in the announcement did DOE di!:elme that it 
was reopening the comment ~riod because documeuu r.e!m.nced in tht. RA hati r.nt ht>.t;n 
a.villable fot public review during the previous CODliDCftl period, not did it 11nnounrc- that tht': 
documents were supposedly now available. The public wu thus not on notice of the new 
supposed availability ot u.e missing documentation, and had no reason to submit additional 
comment& beyond what they bad 'ubmitted previous I~· ba5ed on the £A itself. 

This ~cc b)' DOE has continued a nuhcr renwkAblc po.~ of consistent fnilure 
to comply Wltb the public disclos~ublic rlght to review requirements ot NnP A. De~te 
~pcatcdly ha,ing the fallurcli called to its attention by CBO and othcn, DOE :~till seems unable 
LO comply wiLIL lhe approvJiaiCfl'OCc:dutes. (NI.)I.(: lhallhc hea.d.Jl&S convened by DOE on Lhi.s 
illlllll:r wm: hchl prlur w un.y u the llooumcnuo iuwrpunual by ICfcrctL\.~ inlu Lbc EA bdn~ llllitk 
publicly tvaUable, and -.hat w lh1s date DOE ha~ still not responded to my tt"t~Ue:it to re~cht:dult: 
the hearings ~o tha• public tesrtmony would be based oo access to the EA and its tncorporated 
documents.) 

We now tum to whether the referenced documents were even avaiLable as of the 16 April 
rederaJ Kegister notice reopening the comment period. 

Document A'\'llllabRity As ot 16 April 

The day bef~ the S April deadline, I received from DOE two packqes purportedly 
containing four documents that had been missing from the reading room. I indicated ir. mv 
response the Collowina day that even then at least one of the four documents was incomplete. 1 
was sent a memorandum that was already in the public: reading room~; l had, however, pnintril 
out that it was incomp!ete. referring in the text tn appenrlke11 0 ann R (or the bllseos for the 
conclusions, but the appendices were not avRilahle in the ~nctlng Tl'l(lrn. The docume.nt se-nt me 
on 4 April still wa.4i ml~~ing the ap~nrliC'.t:S. 

On 19 Aprill rr.c:r.ivt.d 11letterfrom Tr.ny LaEh at DOE sayina thaton6 April (i.e., a!t~r 
horh ~ht! nrizjnally pt1bli.shed 22 March t'etrane.nt deadline and the infanna.Uy extended 5 ApriL 
nt';\dhne) a s.atpposedl.y ('~lete set of documents had been placed in the library at the 
Univenity of California, hvme. (It is not clear if this was desicn«l to assist pri.nwily CBG or 
th~ general public. If the former, UC ~ine is ~ somewbnt 1trnn2:e choice, a. th:-cc bour rour.dtrip 
drh·e.~m o\U office, whereas :tJCLA '·'five aunutos away. If for the general p'.lblic, it i~ 
surpnsms that the Fede:rul Repster nouco did not let the pubEc know th.t the docuu:~euu L..U 
been cupposedly made available in that libnuy.) 

Oft 2-4 And 2! Ap-il.l c:onlo.t;!cd libi·a.l'iAilS t.ll11.w Ovvt;AuwcuL PuWk:iitiuu~ ~uuu uf tl:c 
L7C Irvine library in an effort to uccnAin whethez they indeed dld llavc comple1.1: liClli uf 1he 
documents. I had, aftc:r ill, travekd a long distance to ld.llto LU II,UempL w •«<vi~;w UI,JI;UUien~ 
there in febnluy, only to diS<:ovt.r none of th~ documents woe available fur· Ini~;;w; and. I huu 
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traveled to Washington, D.C.In Man:h to review documents, only to fUld key aocuments naa not 
been made fully available there either. I did not wish to take a day out to travel to Irvine only to 
find once again that the full set of documents was not there. 

I spoke with librarian Kay ~llins, who ki~y a~ ~check tor a sample: d~ument to 
see if it was complete and included m the set prov1ded t; C Imne. I asked her to look tor the 
appendices D and B of the "Prioritization" memo. When she got back to me she informed me the 
"Prioritizatioo" memo her office had been provided by DOB was indeed incomplete; had I gone 
down to the library at that time, I would have once asain found an incomplete set of documents. 
She offered tn can tact you w see if you could rectify the situation. 

(I WRS inf(lnn«< by Ms. C".nninli rhar. yon hac! flnwn down to .Soothem California around 
8 April and brought the dMtrnenK tour. Trvinl". peml'IIAIIy. not having fi~ made an 
appointment with her, just arriving unannounetd, staying fivr. minnrr., not helping them check to 
see if the documeots were comp~. just leaving a few minutu aftn Arriving. T am r.uhPr 
surprised tfw, given sovcmment budget problems. you wou.Jd ny with the documents rather than 
jU$1 chip !hem. and that once you w~ present with the documents, you would not ttay \\oith the 
libnlriiUls, fiiDliliarize them with tho documents and help them aeure thct they wece indeed 
complete.) 

On Priday 26 April, I :received a telephone call from l!mic Ilughes, DOn mana_&er of 
ANL·Wcst, .saying DOE b.ad had an inquiry from the UC bvine libruy about the minmg 
~eclions uf l.he "Pliotilialiou" ulCwouwllulll. He sa.id they woulu be scnLLO we. I ask.cU il' they 
would 11bu be ¥a~t w the publk: realling rou!Till. He ~Kid ~ woull.l be sent tu UC Irvlnc, but not 
the odl:r ~adin.J rooms, 10 whlch I objected. He sald the appendices were only In draft and had 
not been relled vpon in lbc BA. I indicated duu the lalter polilt was clearly in error, as they were 
part of the memo referencec1 in the EA aDd the basi.' for it. Without the basis, there were onJy 
conclusions and no way for l>Oh to c1aim any t'actual basis tor the matter at issue. And if they 
were only draft, then the conclusions in the memo reached Ibm: by were also not conclusions that 
could be relied upon in the HA. 

On Mondaf. 29 April. I received the appendices. The same day I was informed by the 
librarian at UC Irvine that she had alJo received the appendices. I asked if I could send a list of 
other documents that had been missin' BDd have them checked 10 see if there wert now a 
complete set before undcztllkiDf the tnp to Irvine. I was told ye~. whlch 1 rtid by ermil the 
followini day. Unfortunately, still have not received a re~n~ (shhongh J shonld make cl~.ar 
this is not really the resxxmsibillty of UC Irvine: DOF. ~hm11tl have. tRken measure.s to auure a 
complete set at the rc:adlne roomc; at the onr.~1'1.) 

One of the dncumen~ I aslc!'.d to have c~ to see if lt w~ complete iii the Laidler 
paper, "Pymchemical Prreeacing of'OO£ Spect Nucleat Fuels.'' The document wu originally 
not in th~ Jtnhlic ~Min& rooms ar all, then only the top page wu providtd. On ~ April, DOE 
~~:r.nt rn me whRt h purporrrd to bf a cocnplete copy. Upon review, it tumed out that the 
111npposedly now-comple.le copy end& in mid-eantance on p. l!H; obviously p. 195 and who 
knows bow much more iaatill miasins- Unfortunately, the missmg sections appear 10 lnc.lucic 
critical information, u tbo article up top. 194 doea not contai.o the informAtion the DA clainu to 
rely on it for--tho stability of the w~a~te form. One cannot evaluate the validity ot the EA clai111 
without the full Laidle:rpo.pec, which still hu not been provickd. 

In short, DOB h4s completely frustrutcd the intent of l'."EE'A-thc rcaponsibilitv of 1naldn!!t 
publicly o.vail~ble for review material inco-rpon1r('.ti hy Tt.fer'nlcc. into cnvi.ronmenLali!O-.:uwc:u~ 
Cor wruch public oommcnt is soli<:i.lcd. I must ur_!h&t frustrated ls tlze AJIJilU}'l.ii&U;; wunl. I have 
sone to DOE public reading t001D3 in Idaho ond Washington, D.C., auem,pLi.t~ IV review the full 
incorporoted documentation, only to fmd it not d~ac. My iuqui.t y tv the new Jr.ine repository 
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resulted in finding that they too c1id. not h!lve a complete set, even after DOE! had claimed to have 
rectlftcc1 the problems. A review of an BA, particularly one ~f this impOrtance, cannot be done 
'1\ithout the full teferenced documenb, and cannot be done paecemeal. 

Nonetheless, here I will try to F.Ovide some comments on two of the documents DOE has 
belatedly made available, althougb netther of them appears complete. 

The portion of the Laidler article that is _provided is fascinltinl in demonstrating the true 
purpose of the project. a purpose denied in the EA. Thus it demonsttates an inaccurate and 
indeed mi~leatbne pmjectdeACription in the EA. 

r .aldlf!"-who WAS nne nf thfl. Na.Arin~ nffic!':TII nr {UI~lim At tvlth the Tdahn RM 
Washington, D.C., RA hemnga--says in thu arricle thl\t oneofthe three. "Mn~fits" of the use of 
pyroproeeuing or electrometallurgical treatment of DOB spent fuel is "the recovery ot actinide 
elemenu, such u highly-enriched w:anlwn, for aubsequent re-\l&e in power generation.'' f• 19-1. 
This is precisely what the critics of the project have maintained ond which DOE ~~ den1ed in the 
EA olaimin& th:u no repi'OOe$Sins, no e:JttrUCtion of GCtinides for subsequent reuao in power 
gcnera.tion. is contemplated. Note th11t Laidler is not refming only to unurlum, but also to other 
a.ctinides, ud thAt he clearly concedea that the proceas will R'COVet highly enriched (i.e .. , 
wcopons-grndc) urunium. 

The "info~ the fomler point, !.aider (p. 190) says, ''The key element of the pyroproccs' 
i~ the elecuorefinin& step where the actinide element~ m: separated fonn tl~ fission producu 
pL'e&C.I.\t in the $pCilL CL'Cl." Tite EA lw W:atialllly iuLcnL, uuw ur in the fuLure, tu UK 
l')'lO,VHII.'C»iu.f Lu rtcpariSLc uut JWdnidelf Ulht:e 1han uranium; Laidler, a key pan of the EA 
prucc", hen: confl.nnllit b. 

Indeed, on the same page, Laidler states that the process yields rhne process streams: a 
m!netal waste fOrm with me ftssion products, a pure W'lnlum stream, and a waste stream 
contalnlng me nnsurank: elements. The EA has claimed the process will produce only two 
waste streams--pure uranium, and a minera.l fonn with fission products and transura.nics. 

Laidlc.r on p. 1 1:19 goes funher: 

This process is awlicable in its current staKe of development to 99% of the DOE 
spent fuel inventory and offers the advantageS of a simple. compact system that is 
both economical and technically sound. The pynx;hemical process produces a 
separation of the fission products present in spent fuel from the transuranic 
elements that represent the ,rea.test threat to public health and safety. Pure 
uranium is separated fonn the transuranic elemen~ and can hr. m'T"~~ of as a 
low-level wum, heine free nf fiuinn prod11cts. The trtnsuranic elements can be 
re.covererl Rncf ~tmm in 11 stcure rqJOsitmy for future use u a fuel material. or they 
cAn he Alloyed with the structural materials :fn:&ent in the spent fuel element:; tond 
plac-~ in ultra-lonslife containen forrepos1tory disposal. 

This is an extraonfinary paSI&Je. (If one were to wonder if the fAiliB'C of DOE to place in the 
readina rooms other than the fn-st P&SC of this p11per were other dum occidclltal, th~ sections 
might suesest that the omission wo.a to prevent disclosure of the far broader intent of this 
program.) Laidler says first of o11 that this pro<lOSS ln iu ~~~~ stage of devdopmL,Il··i.s 
applic:\ble to 99% of the spent fuel in the DOc inventory. The .EA talks only of ronlc::mplaLt:d 
uso for B.BR-n fuel. and only a small ~entagc of iL. TIU.s U; d~ cvUkncc of a baJt-anct-swltch 
game, artificially acpcntin& the progrlllu so as 10 IL.eqJ NEPA n:•il~ws below the EIS threshold 
u3ing n.As and the like, and not c.uauiuu1' (llllCI&»t at the early stage requirW by NEPA) the ' 
potential impact of lhc whuk wuLc::uap.luted endeavor. 
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Laidler also makes clear that the separation of the tranSIIIranics (o;.g., plutonium) is at the 
core of the process, while lhe EA. claims they are not contempb.tcd to be sep~te~. And then lh~:: 
biz disclosure--that the separated ttanruranics could be recoven~ and stored for ruture u~e as a 
fuel nuterial. • This is precisely what critics have feared was lhe intent of the proxram. and what 
DOE has denied in the EA. 

(I note that the discussion of disposin& of the uranium llll waste is expanded on on p. 190, 
malcing clear that the uranium could also be recycled "tO commerclalliihl water reactor fuel 
fllhricAtnrK." Again thi~ prove.~ the intent is reprocessing-separation and recycle in reactors I 

As to Appe~ D and E olthe "Priorlth11tion" mrmo: they II{Tr'.Rr tr) CAll inm que".<:.tinn 
claims made in the EA based supposedly upon the memo. The memorandum wu from lU-I. 
Pet£non, and a endtled "Submittal of the Spent Nuclear (Fuel) Program Technology 
Prioritization R.e,ults." The BA malcea it sound u though thit SNP Prosram Technology 
Prioritization Worldns Group had identified electrometai.J.urgical. treatment u the best alternative 
for treating spent nuclear fuel The Appendix E information ide-.ntifies twO tecbnolo&;iea that do 
not require reprocessing IUid would ):ltOduoo a wo.ste form that is borosilicate class th:tt meers 
repository requirements. Electro relining produce:s o. new wo.stc~ form thllt co.nnot yet ~ 
charocterlzcd as to ia nbllity m be D.S good. o.s boroslliCilte glass. 

One of the technologies, Dissolution and Vitrification (see E·lS), is not even listed in the 
EA <fucussion. Puhaps this Is because i1 is w&cly llOl a III;W Lcc.;lmuluKy. Uul 1:1 proven 
t.eel.u1olo&Y li.Jal h fli! wurc Wllfurc lllld proven than eiC(.'tro-mcwillurg.lcal treatment. Thls 
tt:chnology involves dissoMng dtc speo1 fuel and conveninf It Into a glass·· without any 
n:pruc~slni. Thb is IUJ alternative not examined In r:bc EA. 

The Appendlx E discussion o( me elecll'Ometallurglcal p.rocess makes clear that work has 
already occurre4 on EBR-U fuel, as well u on plutonium separation using the technique, with 
actual Dlutonium in kilogram quantities. Jt also make clear the plan is to use the techriique on 
many fuels other than liBR·Il These documents clearly demonstrate that this projC\..'1 is far larger 
In scope than described in the EA. and the full implicanons of what is comemplated need to be 
assessed in an EIS. DOE is artificially sellDCllting its NEPA review and failin& to accurately 
describe the project 

A few other comments. The version of the Appendices sent to mel,; dateti 2li April 1996 
Clearly these are notlhc appendices Rfcrred to in the Petenon memonmrlnm, which is itself 
dated 10 November 199S. Why I am sent a dncumr.nt rhar is not the one relied upon is unclear. 
Nor is it clear bow the rlncnrt'lr.nt hll! been changed from the relevant one--I do oot material 
whited nut nn pl£t\ P~30 and new material inartfully added in a differ-ent t~face. Whv b there 
the n"Jnr.tliM~ to provide the Appendice1 of the Petenou memo :.a is? Wh.a.t changes llA..,·e been 
made and why? And how can these appendices p01sibly be dAred 26 April1996--thc da.te DO I: 
~nt them to me, in response to an inquuy from UC Irvine of 25 April. "What is goiJ,g on here? 

ThiJ whole proceu hu gotten out of ha.nd and I respectfully urge once again that DOE 
make a comp~te ~t. fu!lr c~ple~ 14!'• of tho rcfcrcnc~ docw:ncnt.S avaib.blc; uotif'y the vuu!i~: 
of the full avtUiabtlity Vlll publicauon 1n the Federal Rcg:mcr: reschedule the h=a!lngs w lbllt 
testimony is bllSed upon ACCess t.o all tho documcnu; and l>Cl ~~ approprlau: date thereafter for 
commentS blued on the EA and tts incorpora.u:d docuwcub··alluf those documents provided in 
complete fonn, without missing or- altered potliuu~o iii«.'tions. ' 

. I must a.lso note considerable duway lu Lite public £tarc:m:nts nw1e by senior DOE 
offictals obont what appears to be p1CikLcnuiuc:.d to~ an ineVitable ourcome of this EA process 
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--• finding nf no s.i&nificant impact and an approval to proceed. At a Congressional hearing in 
t~ bu:t rtMlfll~ nf weeb. in response to que~tions from Idaho Senator Kcmpthome, DOE 
Seercwy O'uary ~l't'lft'Jltly defended !he exteauion of tbe comment period to 3 May because of 
a need to defead apinst l~wsni~. hnt promised a decision onapprovina the project by 15 May, 
just twelve days later. Obviotl•ly OOF. i1 not contcmplatin& laidDJ those comments puticularly 
&eriOGSly, reviewias Wm in .-ny t\ttlrh, if a deci..U.. hu already been made that final review of 
d10 issues will be eompletcd within dRY' nf ru:eivillJ the commeata-no matter how many 
comments are received or how detailed or pott.nti111ly troublini. NEPA is not supposed to be a 
proced\D'Gl hoo1 to jurup through to pt to a pre-otdainm r.onelt1.~on. It is supposed to be 
conaid<:rcd mr1ow of public concems and information in orda to make the envirnnmentally 
appropriate dcoision. l)()E seems to havo forsotten the purpose ofNBPA, aJid. the troubles (e.e .. 
immc:nK contaminAdan, OXU'Omely ll'l})tiUiive to zemediate) it hu sotten into when in the past 11 
has nwk the same mlMakc. 

I cndoscd hacln, in addition to these comments. o revised 10t of ourS April cormnents, 
~;ouealng certain editorial errors. 

:~~Y~ 
Danltll. Hina.:h 
President 
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Responses to Document DlOO 

The references cited in the environmental assessment have been placed in the Department 

of Energy public reading rooms. Additional information on this issue is provided in 

Chapter One of this Appendix. 

2 Appendices D and E were not included in the reference material as they were not 

referenced directly nor were they used in the preparation of the environmental asses<;mcnt 

as they were and still are in draft form. The information in the "Spent Nuclear Fuel 

Program Prioritization" has no direct bearing on the proposed demonstration or the 

alternatives which are specific to the Experimental Breeder Reactor-II spent nuclear fuel. 

Accordingly, the reference, which was to a memorandum transmitting a draft section for 

use in the "Spent Nuclear Fuel Prioritization Report'' has been eliminated from the 

environmental assessment. 

A complete set of the reference documents was made available at the University of 

California at Irvine for the general public. This location was selected as it is a designated 

government information center. The documents were received at the main library on 

April 5, as arranged through a series of conversations with the library staff in the 

government documents section. A DOE representative went to the library on April 8 in 

accordance with an appointment established with the library staff on April 5. The purpose 

of the visit was to ensure complete delivery and placement of the reference documents on 

the shelves. Upon arrival, the documents were all found to have been placed in the 

reference section and were available to the public at that time. Following a discussion 

concerning the content of the reference material with two members of the library stafl~ the 

documents were fully inventoried and found to he complete. Appendices D and E \Vere 

sent to the library upon request of the librarian. 

The Laidler document, an eight-page paper prepared for a presentation to the American 

Nuclear Society meeting, was put into all the reading rooms in its entirety. The copy 

specifically sent to the commentor was complete to the knowledge of DOE. No 

notification to the contrary was received by DOE from the commentor or at that time. 
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3 As stated in Environmental Assessment Section 2.3, the intent of the proposed action is to 

blend the highly-enriched uranium which would be extracted to low-enriched uranium. 

This material would be stored in the existing Fuel Assembly and Storage Building vault to 

await a decision by the Department of Energy on the disposition of its surplus uranium 

materials. Any such proposed decision will be the subject of appropriate NEPA analysis. 

One of the options that are being considered is the sale of this material to commercial 

interests who may use it for the manufacture of nuclear fuel. The decisions on the 

disposition of this material are beyond the scope of this Environmental Assessment. 

Clarification of the separation capabilities of electrometallurgical technology has been 

added to Section 4. 7 of the environmental assessment and Chapter 1 of this Appendix. 

The commentor has stated that electrometallurgical treatment produces two waste streams-

pure uranium, and a mineral form. Section 4. 5 of the environmental assessment states that 

two process waste streams are produced from the electrorefiner operations, a metal waste 

form and a ceramic waste form. The footnote to the environmental assessment Table 4-6 

states that uranium recovered as part of the proposed actions would not be waste and is not 

shown in the Table. Section 2.3 discusses the production of the low-enriched uranium 

product. 

4 The reference paper is a public document that is available to anybody by requesting the 

Proceedings of DOE Spent Nuclear Fuel Challenges and Initiatives. These proceedings 

were published by the American Nuclear Society and are in some technical libraries. The 

Department of Energy has recognized and acknowledged potential application of 

electrometallurgical technology to other spent fuels and materials, and has asked the 

National Research Council to independently review the potential applications of this 

technology. The National Research Council's reports have been referenced in the 

environmental assessment and the public review process. An objective of the proposed 

project would be to produce data sufficient to allow the Department to determine the 

technical feasibility of the electrorefining technology for Experimental Breeder Reactor-Il 

or other spent nuclear fuel for safe long-term storage or disposal. Before any proposal can 

be made for its broader application, however, it is necessary to address questions raised hy 

the National Research Council review of this technology. The existing and high efficiency 

electrorefiners are needed to provide these data. The equipment associated with the 

proposed demonstration is not of adequate size or configuration for Department of Energy 
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or commercial production-scale activities. Also. with regard to the Fuel Conditioning 

Facility, there are several steps in the process primarily associated with material handling 

systems that would limit the total output of the facility. If the demonstration project vvere 

successful, the Department of Energy would review the data and decide whether to propose 

future applications of the technology. Such a proposal would be made in accordance with 

all applicable laws and regulations, and would include appropriate National Em·ironmcntal 

Policy Act analysis. 

5 As noted in the response to comment 3, disposition of the byproduct uranium would be 

decided by the Department of Energy after appropriate NEP A analysis. Both disposition as 

waste and use in commercial light water reactor fuel are options being considered. The 

policy on disposition of surplus uranium is beyond the scope of this environmental 

assessment. 

6 The commentor's suggestion that Dissolution and Vitrification should be considered as a 

option is noted. The dissolution and vitrification process requires an electrolytic dissolver 

similar to those in the Savannah River Site H-Canyon. Because Experimental Breeder 

Reactor-II driver fuel contains highly-enriched uranium, glass composition and melter 

design would have to be modified from currently established technology. This technologv 

is being considered for further research and development, but is not ready for a 

demonstration with actual highly-enriched spent nuclear fuel. 

The National Environmental Policy Act requires evaluation of reasonable alternatives to 

the proposed action. Alternatives are evaluated in Section 2.1 of the environmental 

assessment. The environmental assessment analyzed three alternatives in detail and 

considered several other process alternatives which were eliminated from detailed 

evaluation. In general, the excluded alternatives had not reached a level of development 

that would allow a detailed evaluation. Any attempt at such a detailed evaluation would 

have required an unacceptable level of speculation. Evaluation of alternative processes 

including the dissolution and vitrification alternative that were identified in the public 

comment period have been added to the environmental assessment, Section 2.1. The 

potential environmental impacts that would result from implementing a conceptual 

treatment process cannot be analyzed equitably relative to the impacts that can be 

quantified for a process that has reached an adequate level of technical maturity. 
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In order to avoid confusion, the reference, "Spent Nuclear Fuel Program Prioritization," 

has been eliminated from the environmental assessment. Further, the information in that 

document played no part in the proposed demonstration, which is specific to Experimental 

Breeder Reactor-II spent nuclear fuel. It was improperly included; the specific reference 

was to a memorandum transferring draft information for use in the "Spent Nuclear Fuel 

Prioritization Report" that has not yet been issued. 

7 The Department attempted to involve interested members of the public early in the NEP A 

process through individual meetings, public meetings and the actual solicitation of 

comments. All comments were considered by the decision makers. The com mentor's 

statements regarding the appearance of a predetermined outcome of the environmental 

assessment process and the reason for reopening the public comment period are noted. In 

response to other comments that not all documents had been found in the public reading 

rooms, an inventory of each of the reading rooms was taken, and all documents were 

personally verified to be in place by Department of Energy or Argonne National Laboratory 

personnel on April 8. On April 15, 1996, the public comment period was reopened until 

May 3. This brought to 89 the number of days available for public comment. The 

comment period was reopened to afford those who may not have had an opportunity to 

review certain referenced documents to do so. The period from May 3 until May 15 was 

considered to provide adequate time to evaluate and give full consideration to any 

additional comments that may have been received during the comment extension period. 

An environmental assessment is used to determine whether a Finding of No Significant 

Impact or an environmental impact statement is requried. Only after the results of the 

environmental assessment have been analyzed and public comments have been received 

and considered will the Department of Energy decide whether the environmental 

assessment can support a Finding ofNo Significant Impact or an environmental impact 

statement should be prepared. 
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